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Jntroduction 
European industry at the beginning of the 1990s is at a turning point. The pro-
gramme to complete the internal market has reached a stage where industry in 
all its forms will be profoundly affected by its consequences over the coming 
years. At the same time, further liberalization of the world trading system can be 
expected. These developments provide important opportunities for European 
industry but at the same time bring with them increased competition which must 
be successfully met if industry is to flourish. What role should public authorities 
play in promoting industry's successful adaptation to these new operating condi-
tions? 
This was the question that the Commission set out to answer when developing 
its concept of industrial policy for the coming decade published in the form of a 
communication to the Council and European Parliament under the title 'indus-
trial policy in an open and competitive environment'. The communication sets 
out guidelines for the future development of industrial policy in the Community. 
Enterprises themselves must bear the major responsibility for adapting to 
change, but public authorities can assist the process by putting in place the suita-
ble environment for business to flourish. In order to do this, public authorities 
dispose of a number of instruments which ensure that the prerequisites for 
change are met, which act as catalysts for change or as accelerators of the proc-
ess once under way. 
The guidelines received their first major application in the form of a communi-
cation on 'The European electronics and information technology industry: state 
of play, issues at stake and proposals for action'. At a time when the Com-
munity's information technology and electronics industries are facing severe 
structural adjustment problems, the communication follows a double approach 
to enable the European industry to be more competitive on its own and on the 
world market: 
• to contribute to the examination of the relative industrial and technological 
conditions or the Community's electronics and IT industries in the world con-
text; 
• to set a consistent package of measures which the Community and Member 
States would be prepared to implement, provided they could be based on clearly 
defined medium and long-term objectives. 
The communication on 'Promoting the competitive environment for the indus-
trial activities based on biotechnology within the Community' provided a 
second occasion to apply the industrial policy guidelines. At present the indus-
tries involved in biotechnology do not suffer from any structural weakness in 
terms of R&D, production facilities, investment, financial capability, market 
penetration in both Community and world markets. However, in order to have 
the competitive environment for biotechnology in the Community reinforced for 
future competitiveness certain problems require resolution, notably: insufficient 
patent protection, fragmentation of the Community market, the unclear image 
that biotechnology sometimes has for both policy-makers and the general public. 
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Industrial policy in an open and 
competitive environment- Guidelines for 
a Community approach 
Introduction 
The concept of industrial policy has been the subject 
of repeated controversies for many years in the Com-
munity. More recently the issue has also been 
debated in the European Parliament. The debate on 
the theme of industrial policy is often blurred by the 
lack of a proper definition and an appropriate con-
ceptual framework. Similarly the idea of global com-
petitiveness, often put forward as the objective for 
industrial policy, is vague and ambiguous. 
The present time is appropriate for an attempt to 
build upon experience and to clarify the concept of a 
modem industrial policy for the Community in the 
present global competitive environment. Several rea-
sons militate in favour of such a clarification: 
European Community economies have under-
gone major structural transformations over the 
last years and are reaching a turning-point; 
while the pace of structural adjustment has been 
high, much more remains to be done; 
future industrial competitiveness in the Com-
munity will increasingly be determined by the 
ability to confront major global challenges, in 
particular competition from major world part-
ners; 
with completion of the internal market and the 
much more transnational way in which industry 
is operating, the replies to problems of industrial 
competitiveness must be sought increasingly at 
the Community level. 
Within the Community, a growing consensus - at 
least implicitly - has developed on the type of 
policy needed to lay down the conditions for a strong 
and competitive industry. This emerging consensus 
has been largely forged by the experience of policies 
conducted in the Community during the last four to 
five years. The main question is not whether an 
industrial policy is opportune, as governments are 
increasingly recognized to have, in advanced econ-
omies, an important influence on industrial develop-
ment and performance. On the contrary, the main 
issue is which conditions need to be present in order 
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to strengthen the optimal allocation of resources by 
market forces, towards accelerating structural adjust-
ment and towards improving industrial competitive-
ness and the industrial and particularly technological 
long-term framework. The role of public authorities is 
above all as a catalyst and pathbreaker for innova-
tion. The main responsibility for industrial competi-
tiveness must lie with firms themselves, but they 
should be able to expect from public authorities clear 
and predictable conditions for their activities. 
Identifying the Community interest 
To develop an industrial policy concept, one must 
refer to the Community interest. This implies a reflec-
tion: 
on the relative situation of Community industry; 
on the basic factors of competitiveness on global 
markets; 
on the way in which the different parties con-
cerned can contribute to improving this competi-
tiveness through taking their responsibility in a 
coherent and articulate fashion. 
The Commission considers that only a competitive 
industry will allow the Community to maintain its 
position in the world economy, which constitutes the 
essence of the Community interest. 
This reflection should be based on: 
the definition of common interests and areas of 
potential conflict with its main competitors; 
the development of analysis of and prospects for 
the relative industrial and technological situation 
of the Community; 
the development of discussion on industrial 
problems built around the medium term; 
active partnership between all the interested par-
ties (frrms, social partners, scientific bodies, local, 
regional, national and Community authorities), 
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the development of joint operations based on 
new types of industrial cooperation in areas of 
common interest with our partners. 
The experience of industrial 
adjustment 
European Community economies have undergone 
major transformations in the last four to five years. 
These transformations took the form of large-scale 
macroeconomic stabilization leading to a return to 
non-inflationary growth, of far-reaching structural 
adjustment and of the strongest industrial recovery 
since the early 1970s. Such global changes, which 
were long and painful to achieve, were based upon 
three main factors for which the Community has 
offered a most valuable framework and which in 
return revealed a high degree of Community consen-
sus: macroeconomic stabilization, completion of the 
internal market, and substantial measures aimed at 
strengthening the economic and technological base. 
These policies provoked a remarkable reversal from 
an economic situation which was almost unani-
mously considered, at the beginning of the last dec-
ade, as condemned to stagflation, high unemploy-
ment and industrial decay. The strength of the suc-
cessful combination of macroeconomic and struc-
tural policies can in part be attributed to the 
following characteristics which continue to be of high 
relevance for the future: 
(i) first, policy was based on the recognition that 
European Community economies, in particular in the 
industrial sector, are confronted with a permanent 
need for structural adjustment. The correct reaction 
to these challenges does not lie in quick-fix solutions 
but in measures designed to strengthen the industrial 
and technological base. Such a policy must be 
applied over a sufficient period of time to strengthen 
industry's confidence; 
(ii) second, policies conducted both at macro- and 
micro-levels must be mutually reinforcing and they 
must be based on a broad consensus among Member 
States. Remarkable progress has been made over 
recent years in achieving coherence between national 
economic policies, which must be extended. The 
EMS (European Monetary System) as a precursor to 
economic and monetary union is making an impor-
tant contribution; 
(iii) third, policies followed also require a high 
degree of consistency and transparency; hence, the 
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strong positive effect on manufacturing investment, 
which typically requires longer-term horizons. 
Industrial policies must learn from past experience. 
During the 1970s, the two oil-price shocks were 
largely carried by the corporate sector, which had 
damaging consequences on the financial position of 
firms and on their capacity to invest and so to remain 
competitive. During the 1980s, on the contrary, busi-
ness profitability increased substantially. Firms were 
progressively able to restore more balanced financial 
situations and thereby to commit themselves to large 
investment programmes both for capacity extension 
and to improve productivity. One should not over-
look the fact that adjustment in the Community still 
has a long way to go before the problem of high 
unemployment in several Member States can be 
solved, and world market positions improved. 
Global challenges ahead 
While the recent performance of European Com-
munity industry is favourable overall, economic per-
spectives, both short- and medium-term, already 
reveal today new global industrial challenges as well 
as several macroeconomic uncertainties. As a result, 
if the slogans of Eurosclerosis and Europessimism of 
the early 1980s appear now to have been grossly 
overdone, there should still be no room for self-com-
placency. With a high living-standard to preserve and 
to improve, European Community industry is con-
demned to technological, commercial and financial 
excellence in order to enable the necessary social and 
environmental expenses to be incurred. But the 
economic environment is bound to become more dif-
ficult: 
Competition is becoming ever more global and 
more intense both on the world and on the Com-
munity markets. Industrial success encountered 
by the Community's main competitors in several 
areas where they now fix the reference to compe-
titiveness at the world level justifies that the 
Community reflects on its long-term industrial 
interests. If Community frrms continue to hold 
leading positions for many advanced technolo-
gies in aerospace, chemicals and pharmaceuti-
cals, the difficulties met on certain markets for 
electronics (data processing, semi-conductors, 
components) for which the international compet-
itive situation is especially preoccupying must be 
acknowledged, in particular as a result of the 
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level of concentration of world production and 
the existence of entry barriers. 
Technological know-how continues to require 
ever higher investment and permanently shortens 
product cycles. True, a certain number of key 
emerging technologies (advanced materials, ad-
vanced electronics and information systems, inte-
grated manufacturing systems, life-science appli-
cations) are also in the hands of the Community, 
but their industrial application becomes more 
and more difficult. Only those able to occupy a 
position in the forefront of technological progress 
can maintain and improve competitiveness. This 
applies to both the nature of products offered 
and the production techniques used. 
The role of global corporate strategies is now 
determinant. As a consequence, policies for prod-
uction localization are now decided on the basis 
of a systematic comparison of production condi-
tions. The European Community has the advan-
tage of hosting a number of large global corpora-
tions. But it is essential that it remains competi-
tive as a production site for these corporations. 
The presence of industrial clusters is of critical 
importance for this. It is also crucial that fmns 
from the Community are present on the markets 
of its major competitors. 
Macroeconomic conditions are bound to be more 
difficult for manufacturing investment with the 
emergence of strong competing claims on avail-
able savings. Three main developments are cru-
cial in this respect: the increasing role of environ-
mental preoccupations, the need to reconstruct 
sound and competitive economies in Central and 
Eastern Europe, and the challenge of coping with 
the consequences of the ageing of the population 
in our societies. The frrst two imply large invest-
ment requirements while the latter will demand 
additional financial resources for social needs for 
the elderly. The higher rate of capital formation 
required will make the profitability of private 
investments more important to attract new sav-
ings. 
Finally current developments recall that the fra-
gility of Western manufacturing economies 
should never be forgotten. The macroeconomic 
context has improved greatly in the European 
Community over the recent period. Nevertheless 
the sensitivity to external shocks, in the field of 
exchange rates and oil prices, remains high. In 
addition, the Community should be particularly 
attentive to the situation of developing countries, 
which are still more sensitive to external schocks 
by virtue of the fragility of their economies as a 
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result of their level of debt, the fall in the price of 
certain raw materials, and difficulties encoun-
tered when exporting traditional products. Help-
ing developing countries to escape from the crisis 
is also in the Community's own interest. This 
makes it even more important to strengthen inter-
national cooperation in order to avoid world-
wide turbulence. 
This combination of factors presents four main chal-
lenges for European Community industry: 
(i) the standard of living and level of employment in 
the European Community will continue to depend 
on the capacity to stay abreast of international indus-
trial competition. In turn this requires staying ahead 
of technological competition, producing large pro-
ductivity gains, sufficiently investing in human capital 
and especially accepting a high pace of structural 
change. There is no alternative to such an industrial 
strategy for the European Community to preserve 
and improve on a high standard of living; 
(ii) fmns' capacity to invest more and more effi-
ciently in both equipment and technological know-
how and in training and qualifications will continue 
to be a prerequisite. Firms are required to be able to 
generate adequate volumes of financial resources, 
which in turn means that preserving the levels of 
profitability must be a top priority. The consequences 
in the area of wage and taxation developments 
should be fully perceived; 
(iii) the capacity to master efficiently the diffusion of 
technological innovation will offer a crucial competi-
tive advantage. In this respect the capacity of Euro-
pean Community industry to make best use of the 
potential and the results from technological research 
and development undertaken in Europe will be, more 
than ever, of great importance for its industrial com-
petitiveness. But of even greater importance will be 
the capacity of industry to realize innovation -
including incremental innovation - in all areas of 
business, and to achieve a better balance between 
supply and demand for goods and services; 
(iv) the capacity to develop human resources to mas-
ter technological change and new working organ-
ization. This requires, in particular, a greater ability to 
forecast the skill needs for the future for European 
Community industry. 
The Commission is well prepared to face those chal-
lenges. The completion of the internal market is a key 
factor for increasing competitiveness. Moreover, 
additional opportunities are provided by perspectives 
for the European economy and developments in 
Central and Eastern Europe. 
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The concept of Community 
industrial policy 
The present communication aims at developing an 
industrial policy concept for the Community as a 
whole. It lays the emphasis on the need to concen-
trate on the creation of the right business environ-
ment and on the priority to give to a positive, open 
and subsidiarity-oriented approach. The case for such 
a concept for the Community is dictated both by the 
experience of the recent past and by the main fea-
tures of the European economy. Sectoral approaches 
to industry policy can work during a period but they 
entail inevitably the risk of delaying structural adjust-
ments and thereby creating job losses in the future. 
Openness to international trade and respect of the 
rules governing such trade deliver the right signals to 
the economy and preclude the recourse by the Com-
munity to the various types of defensive measures 
commonly used to protect domestic producers in the 
furtherance of such policies. By experience, a com-
petitive environment applied to all on the same basis 
is the best guarantee for a strong and competitive 
industry. 
The industrial policy concept for the Community 
should therefore be built around an adequate balance 
between the following key elements: 
(i) frrst, laying down stable and long-term conditions 
for an efficiently functioning market economy: 
maintenance of a competitive economic environ-
ment, as well as a high level of educational attain-
ment and of social cohesion; 
(ii) second, providing the main catalysts for struc-
tural adjustment. In this respect, the completion of 
the internal market has a strategic role to play. The 
principles on which the internal market programme 
are based built around the harmonization of essential 
items and the mutual recognition of Member States' 
own systems also provide optimal opportunities for 
industrial development; 
(iii) third, developing the instruments to accelerate 
structural adjustment and to enhance competitive-
ness. 
The Community approach 
The internal market itself represents an essential step 
for business to look, think and act strategically 
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beyond national borders. A number of other mea-
sures are necessary to facilitate the process of interna-
tionalization by strengthening the ability of European 
industry to compete both on its own market and 
globally. The internal market is also open to ftrms 
from third countries. Therefore it is all the more 
important to prepare European industry for stronger 
competition. 
The process by which industry adapts, on a perma-
nent basis, to the signals provided by the market can 
best be described under the heading of structural 
adjustment. It comprises the steady shifting of 
resources in reply to these signals towards the most 
productive outlets, and thereby enables an ever 
higher standard of living to be attained. Structural 
adjustment and international competitiveness are 
closely linked since the ability to produce effectively 
for markets comes precisely from that speedy adjust-
ment of resources to demand which is at the basis of 
structural adjustment. European industry must ftnd 
its own path, but it must also be willing to learn from 
others. Therefore, European industrial policy must 
provide a reasonable framework for industry to com-
pete successfully world-wide. Effective competition, 
ftnancial and societal incentives for new business for-
mation are the most important conditions for creating 
the necessary breeding ground for a market economy. 
Behind the Community's approach, therefore, to 
industrial policy lies the will to promote the most 
efficient functioning of markets. A dynamic indus-
trial policy concerns the effective and coherent imple-
mentation of all those policies which impinge on the 
structural adjustment of industry. Three axes can be 
used to build an effective industrial approach; 
(i) maintaining a favourable business environment 
An efficient market economy requires that the main 
initiative and responsibility for structural adjustment 
must lie with economic operafors. This means that 
public authorities may take accompanying measures 
to assist and speed up the process, particularly in the 
area of infrastructural provision (for example educa-
tion, energy and telecommunications networks, 
research and development capacity), but can never 
substitute for the decisions to be made by business. 
The link between risk and rewards cannot be separ-
ated and must be borne by ftrms. The necessary en-
vironment for industrial development is, however, not 
always easy to achieve. Special interests are always 
attempting to obtain favourable treatment at the 
expense of the free play of market forces. European 
industrial policy must convince ftrms that such corn-
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petitiOn hindering activities prove ultimately 
counter-productive. 
Creation of a favourable business environment also 
involves ensuring that superfluous and niggling bur-
eaucratic regulation is eliminated. Community poli-
cies must also fulfil this requirement. The internal 
market must be made as unbureaucratic as possible. 
This includes especially a horizontal approach to har-
monization; sector-specific rules should only be 
made in exceptional cases. Both the Community and 
the Member States have therefore undertaken actions 
during the last decade specifically aimed at ensuring 
that in the development of regulation and procedures 
account is taken of the need not to impose undue 
burdens on industry, particularly on smaller busi-
nesses. The freer enterprise climate thus created has 
led to the creation and development of many small 
businesses which in turn has contributed significantly 
to the growth in employment. 
Such measures must continue to be applied if a 
healthy business environment is to be maintained. 
Arrangements for ensuring that representatives of 
industry, including those of SMEs, are consulted at 
the earliest possible stage in the preparation of pro-
posals which will affect them in the conduct of their 
business, are of particular importance. This does not 
mean that legitimate policy objectives, such as those 
in the social, environmental and consumer protection 
areas must be sacrificed to the interests of industry. 
Their impact on industry must, however, be consid-
ered so that a reasonable and balanced approach can 
be adopted. 
(ii) implementing a positive approach to adjustment 
A positive approach to industrial adjustment implies 
the recourse to policy which enables public auth-
orities to avoid 'defensive' industrial policies of a 
protectionist nature; policies which have resulted in 
the past from the failure to anticipate in time neces-
sary adjustments or as a manner of easing the adap-
tation required. This has only partially been success-
ful, for example in steel policy. Most 'sectoral' poli-
cies in practice have been directed more towards 
social objectives than the achievement of adjustment. 
On the contrary, the Community's industrial 
approach should be based on the active promotion of 
positive adjustment. Sectoral policies must promote 
structural adjustment and not retard it. Sector-specific 
policies have to be carefully examined and possibly 
adapted. 
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(iii) maintaining an open approach to markets 
The optimal allocation of resources requires that mar-
kets should be open, both outside as well as inside 
the Community. Without open markets the benefits 
of competition and specialization cannot be reaped. 
Therefore, market opening should be generalized and 
all partners must participate equally in the process on 
the basis of mutual comprehension and effective 
implementation of rules which guarantee the proper 
functioning of trade. 
The Community will also remain open for direct 
investment from third countries. Direct investment is 
an invigorating competitive element by which tech-
nical know-how and industrial competence are 
exchanged and international economic integration 
put on a broader basis. 
Three main areas cover the principal stages of struc-
tural adjustment: 
(i) prerequisites required for structural adjustment to 
get under way: 
(ii) catalysts, which act on the willingness of business 
to undertake adjustment in reply to pressures and 
opportunities; 
(iii) accelerators, which further develop structural 
adjustment. 
Ensuring the necessary 
prerequisites for adjustment 
In order for industry to actively participate in the pro-
cess of structural adjustment a number of prerequis-
ites need to be met. 
Securing a competitive environment: 
an essential task 
In order to achieve competitive conditions the fol-
lowing are essential. 
First, the greatest vigilance should be exercised on 
very large concentrations. Such vigilance should 
ensure the best combination between the require-
ments imposed by international competition and the 
maintenance of balanced and competitive conditions 
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of operation between operators on the domestic mar-
ket. 
Globalization of markets enables not only greater 
economies of scale to be reaped but also specializa-
tion for more defined market segments. At the same 
time, greater standardization of products places a 
premium on product innovation, manufacturing 
excellence, design, reliability compared with the more 
traditional factors like proximity to markets, distribu-
tion systems and customer loyalty. The bases for 
competition are considerably modified, in particular 
through rising barriers to entry from higher minimum 
efficient scales of operations, and more and more 
intensive research and development expenditure. 
Competition policy must also take this into account. 
It is essential for the appreciation of the problem of 
concentrations that this appreciation should not be 
limited to the Community market when concentra-
tions are subject to international competition. 
Faced by such tendencies towards globalization, 
European firms must be able to meet the terms of 
competition as appropriate. In turn, this implies that 
great care be taken over the definition of the relevant 
market on which competition must be maintained. 
Countries with internationally successful industrial 
sectors have usually been found to possess several 
competitive firms in the same industry - even when 
their domestic markets are quite small. Indeed, 
domestic rivalry between firms can be said to consti-
tute an important element in success overseas. Com-
pletion of the internal market should provide the 
necessary basis both to allow the development of 
enterprises of sufficient scale and to ensure that com-
petition on that market can be effective. Since the 
conditions of competition vary considerably between 
sectors and over time, it will be necessary to analyse 
such conditions on a permanent basis. 
The Regulation on the control of concentrations puts 
in place the necessary legal instrument for Com-
munity treatment of large mergers and acquisitions. 
The Regulation provides a high degree of the neces-
sary legal security and rapidity for firms in their pur-
suit of suitable business strategies for competing on 
the internal market, which must necessarily include 
the possibility of growth through mergers and acquis-
itions as long as competition remains effective in the 
markets concerned. The Regulation will ensure rapid 
approval of mergers which are not anti-competitive. 
Secondly, financial support by public authorities 
must be rigorously examined and controlled. As 
other forms of protectionism recede, the importance 
of State aids as an anti-competitive mechanism tends 
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to grow. Beyond their negative effect on competition, 
State aids can also have serious implications for 
economic convergence within the Community. Large 
and well developed Member States will always be 
able to outbid less developed Member States on the 
periphery of the Community. The four largest Mem-
ber States account for 88% of all aid granted. The 
objective of industrial policy should be to create the 
conditions which allow better control of such subsi-
dies. 
It is important to ensure that State expenditure, far 
from representing a positive contribution to the com-
petitiveness of a region, does not become a covert 
anti-competitive mechanism which inhibits structural 
adjustment. Moreover, the effectiveness of the Com-
munity's policies to promote greater cohesion could 
be improved by some progressive reduction in aid 
intensities in the central and more prosperous 
regions. 
The link between the control of State aids and econo-
mic convergence covers several aspects. Existing aid 
ceilings for the purposes of regional development 
need to be rigorously enforced. It is not so much the 
quantity of aid granted as the importance of the dif-
ferential between existing aid schemes which acts as 
the spur for foot-loose industrial location. Less devel-
oped Member States can therefore make significant 
budgetary savings provided that the appropriate dif-
ferentials on a low level are maintained. In addition 
to national State aids, the granting of aid in cash or 
kind by sub-national (regional or local) authorities 
needs to be monitored, since it adds to the total vol-
ume of aid and probably aggravates counter-cohesive 
distortions since authorities in more prosperous parts 
of the Community are able to offer more generous 
incentives. 
The value of regional development grants can also be 
undermined by continuing State aids of a sectoral 
character, which by falsifying competition within an 
industry also alter optimal location decisions. Sector-
specific aids must be limited in both duration and 
value, and made degressive. Their main task lies in 
easing structural adjustments. Finally, a return to sec-
toral subsidization must not be allowed to occur 
through the use made of existing regional develop-
ment schemes in more developed parts of the Com-
munity, in particular for capital-intensive invest-
ments. 
Putting a stop to the international subsidy race is an 
important prerequisite for a further reduction in State 
aids in the Community. Stricter disciplines on State 
aids should be applied by the Community's interna-
tional partners. 
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Maintaining a stable economic 
environment 
The return to a stable economic environment ensur-
ing improved functioning of the price mechanism 
allowed industrial recovery in the Community to 
occur. The maintenance of such conditions, in parti-
cular with regard to savings and investment, will con-
tinue to be required. 
Fiscal policies also have a strong effect on the capa-
city of firms to invest, and thereby to adjust to market 
conditions. On the one hand, public authorities must 
be able to raise the necessary finance for their activi-
ties, which includes the direct taxation of enterprises. 
On the other hand, fiscal treatment, in particular of 
profits and depreciation, has an impact on the cost 
and availability to firms of funds for investment. Of 
particular importance in this context are the fiscal 
treatment of depreciation and retained earnings. In a 
time of greatly increased international competition, 
the impact on European competitiveness of such 
measures can no longer be neglected. The capital 
stock is ever more quickly depreciated by technologi-
cal innovation. There follows a higher requirement 
for own capital formation, which should be promoted 
by fiscal policy, which is already the case in certain 
Member States. 
Ensuring a high level of educational 
attainment 
A high level of educational attainment represents the 
foundation for the necessary level of human capital 
which advanced economies require. Increasingly the 
ability to generate and assimilate new technologies, 
organizational methods and cultural diversity, rather 
than the level of knowledge itself, is becoming a pre-
requisite for effective structural adjustment. Lifelong 
learning should therefore become an attitude and 
practice to continuously upgrade skills. Some serious 
imbalances have also arisen with regard to the supply 
and demand of trained people. All-round education 
is an important advantage for European industry 
which can be further strengthened by greater 
development of specialized knowledge after school. 
Permanent market-oriented research and training is 
necessary to maintain or achieve competitive advan-
tage on specialized markets. 
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Promoting economic and social 
cohesion 
The diversity of Europe's regions presents challenges 
as well as advantages. The effectiveness of the large 
market can be enhanced by greater levels of econ-
omic cohesion among its regions. The adjustment of 
less favoured regions to the 1992 single market is 
being assisted by the Community's structural Funds, 
which were enhanced for this purpose. They are oper-
ating on the factors which are crucial to the competi-
tiveness of businesses, such as the provision of ad-
vanced infrastructures and the quality of human 
resources. Economic convergence between Member 
States and greater cohesion between regions occurs 
more spontaneously among countries and regions 
which have reached a more mature level of economic 
development. It is important to ensure that industries 
in those regions which are significantly less highly 
developed than the central regions of the Community 
have access to the sort of infrastructures which will 
enable them to compete on more equal terms not just 
with other regions within Europe but also on the 
global market. Dialogue and partnership between 
industry and the public authorities have a vital role to 
play in this process. 
Aexible, innovative, knowledge-intensive industry 
requires strong social cohesion. Employee informa-
tion, consultation and participation in decision-mak-
ing facilitates structural adjustment by securing confi-
dence in business decisions and assisting the rapid 
introduction of new working methods and the re-
deployment of human resources within the enterprise. 
Appropriate information and consultation practices 
covering employees at all levels of responsibility 
within the enterprise will reinforce their motivation 
and their receptivity to changes. A good balance 
between the needs of the various parties concerned 
will play an important constructive role in such pro-
cesses. 
Adjustments can also be carried out easier in those 
circumstances, where an adequate level of social 
protecion provides a safety net which diminishes the 
risks of change and so promotes mobility. At the 
same time the economy and individual enterprises 
require a good degree of flexibility, which should not 
be hampered unnecessarily by too restrictive regula-
tory practices. 
Aexible working hours, which can take various forms 
also of an innovative nature, will be a matter for 
negotiations and/ or agreements, according to the 
level concerned. This should not only encourage the 
creation of new jobs, but also facilitate a better utili-
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zation of production equipment in accordance with 
changing market conditions and at the same time 
contribute to an improvement of working conditions, 
in particular with a view to the health of the worker 
and to his possibilities of better organizing his time 
both within and outside work. Although such cohe-
sion cannot be without costs for enterprises, these 
costs must be viewed in the light of the benefits that 
they are able to draw from it and as a necessary con-
dition for the normal conduct of their activities. It is 
crucial for higher social costs to be obtained through 
higher productivity. 
Achieving a high level of 
environmental protection 
Continued economic growth can only be sustained 
by a high level of protection for the environment. As 
it is no longer possible to treat environmental 
resources without due regard to their intrinsic value, 
it is necessary to ensure that the utilization of natural 
resources is both prudent and rational. It is also 
necessary for the utilization cost of these resources to 
be internalized in the market price of products. 
To begin with, the heightened concern for environ-
mental matters led to an increased flow of informa-
tion, and a complex of legislation in order to protect 
health and the natural environment. Increasingly, 
environmental awareness is underlined by growing 
consumer demand for products and services per-
ceived to be environmentally friendly. Environment 
has a value in itself. Therefore it must be used spar-
ingly. 
In the case of acute dangers to health of the environ-
ment, outright prohibition is unavoidable. In the 
interests of conservation, the environment is being 
seen as a valuable resource on whose use public 
authorities must impose a framework to guard 
against overuse. This market-oriented approach con-
cords with the principle that the polluter pays. 
Since it is now certain that the necessity to pay due 
regard to the environment is imperative throughout 
the world for all segments of business, a leading posi-
tion occupied by Community firms in the field of 
environmental protection can represent a major com-
petitive advantage. Such an advantage, achieved by a 
high level of environmental standards, must not be 
allowed to erode. As international competitors to 
European industry also meet increasingly higher 
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environmental standards, it is imperative that Euro-
pean standards can surpass or at least equal them so 
that European frrms are not hindered in trading 
freely. Within the single market, it will also be neces-
sary to meet such high levels not only to meet legisla-
tive requirements but also to facilitate consumer 
acceptance and to avoid fragmentation as a result of 
varying national measures. Having been set at a high 
level, environmental standards need to be predictable 
and stable so that industry can produce with suffi-
cient scale to amortize the investments required. 
Building on their advantage, many enterprises are 
anticipating actively developments in the field of 
environmental standards by adopting appropriate 
environmental strategies. Through the development 
of internal environmental audits, many frrms can 
integrate conception, design, production and market-
ing of products with appropriate clean production 
processes and technologies. This allows substantial 
savings of energy previously wasted in the produc-
tion process, for heating and in the transport of 
goods, and in materials and labour usage. This 
approach has led to investments which do not merely 
add 'filters' to existing plant to capture the waste 
products but concentrate on the prevention of waste 
generation. 
The high percentage of total investment devoted to 
environmental protection in certain sectors provides 
industries supplying the necessary products and 
know-how with a major market. The current market 
is estimated by OECD at between ECU 65 and 90 
billion, of which ECU 40 billion in the European 
Community. The fact that several European countries 
still have some way to go before they attain similar 
levels of equipment for certain types of protection to 
that of the USA and Japan today means that the rate 
of growth of the European environmental protection 
industry should be particularly rapid. In addition, 
new market opportunities for business will arise in 
ensuring environmental standards and legislation 
have been complied with. Such opportunities can 
also help to diffuse knowledge about possible cost 
savings from adopting clean technologies. 
A high level of environmental protection is increas-
ingly being met by economic and fiscal instruments 
and voluntary agencies rather than through legisla-
tion. In order to prevent distortions of competition, 
there must, in addition, be policies towards develop-
ing harmonized standards and regulations, particu-
larly in the fields of energy, waste management and 
disposal, recycling, incinerators, vehicle emissions, 
CFCs and agro-chemicals (fertilizers). Instead of con-
sidering that the requirements of environmental pro-
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tection represent a constraint on growth, they should 
be considered increasingly as an opportunity in 
favour of competitiveness. Well-conceived environ-
mental policies should therefore result in increased 
efficiency and lasting improvements in the competi-
tive position of industry. 
Providing the catalysts for 
adjustment 
Certain policies play a particularly important role in 
industrial policy by acting as catalysts for change. 
Those policies which favour firms' initiative and 
guide them in the direction of a long-term perspective 
founded on the Community's interests are to be pre-
ferred. Establishing a stimulating economic environ-
ment thus requires a clear political consensus on the 
economic policy to be followed and the necessary 
resulting decisions. Such an industrial policy is any-
thing but a policy of laissezfaire. 
The internal market as a factor for 
change 
Through providing a home market of the requisite 
size and quality, the programme to complete the 
internal market can be considered as industrial policy 
par excellence. It is not at all the case that at a time 
when competition increasingly takes the form of 
global competition on the major markets of the 
world, the importance of the home market dimin-
ishes. All competitors require a home base, from 
which they may subsequently add foreign operations. 
The advantages for achieving economies of scale for 
investments on the domestic market are not only rel-
evant for mass production, but also for the develop-
ment of specialized products. As important as the 
size of the home market is its quality. This is based 
around the composition of domestic demand, for 
example for specialized products, and the specific 
elements of the cultural environment which provide 
special advantages for competing in particular indus-
tries. Italian success in design is an example. The way 
in which the internal market programme is imple-
mented largely through the principle of mutual recog-
nition allows many of these regional features to be 
exploited effectively by opening up new market 
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opportunities without sacrificing essentially local spe-
cific advantages. In this sense the interlocking and 
competitive nature of the European home market is 
the very opposite of a homogeneous and undifferen-
tiated mass market for standardized products. Such 
markets no longer offer great advantages in the face 
of increasingly sophisticated, quality conscious and 
individualistic consumers. Different tastes and cul-
tural characteristics also in future guarantee a diversi-
fied market. The elimination of internal frontiers can 
lead to new competitive situations, which bring forth 
even better and more sophisticated goods. 
Although the internal market programme represents a 
whole which must be implemented fully for the ben-
efits for business to flow, some areas of the pro-
gramme have special benefits to those that the single 
market will bring in terms of the economies of scale 
and opportunities for greater specialization. 
Standards and product quality 
Over the past five years, European standardization 
has been transformed from a marginal activity to one 
which is attracting priority attention. The importance 
that voluntary standards have assumed in the Com-
munity's technical legislation has been the driving 
force behind this change. The development of a 
European standards system is, however, an on-going 
process which will take several years to complete. 
Under the new approach to technical harmonization 
and standardization, legislation is confined to laying 
down the essential requirements to which products 
must comply in order to ensure the protection of 
public health or safety, or the protection of the en-
vironment or the consumer. European standards pro-
vide manufacturers with a set of technical specifica-
tions recognized in each directive as giving a pres-
umption of conformity to the essential requirements. 
The European standards concerned remain volun-
tary. 
Since the adoption of the new approach, the number 
of new European standards has increased rapidly 
from 19 in 1985 to 150 in 1989. This is still1ow com-
pared to that of unharmonized national standards, 
and compared to the requirements for the implemen-
tation of the internal market programme. 
European standards are not only required for the pur-
pose of removing technical barriers to trade, but 
increasingly they are also becoming a key item for the 
promotion of industrial competitiveness. 
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Standards promote competitiveness by: 
lowering costs for producers; 
shaping customer preferences for products by 
their familiarity; 
enabling the emergence of new markets, particu-
larly for developing technologies, where they are 
becoming a pre-condition for industrial produc-
tion or marketing. 
In those areas for which markets are becoming 
global, it is crucial that European standards be set at 
the requisite level and be compatible with inter-
national standards. There will still need to be European 
standards, however, because international standards 
are not binding but have the status of recommenda-
tions. In the absence of internationally agreed stan-
dards, it will also be necessary to set standards at the 
European level initially thereby paving the way to the 
creation of international standards. Standards for 
new technologies must be delivered more quickly 
than ever before if they are to meet the needs of the 
market. 
If standards are to play an important role in improv-
ing industrial competitiveness they must command 
credibility in the market and become the norm by 
which competitors are judged. It is important, there-
fore, that they be set at a high level. In this way, the 
value of standards gains acceptance from end users 
and the necessity for producers to upgrade quality to 
meet those standards acts as a spur. The voluntary 
approach adopted for implementation - apart from 
legal requirements for type approval - means that it 
should be possible to agree standards of a high tech-
nical level. It also means that private initiative by 
business must play an essential role in the standards 
setting process and in the financing of the attendant 
costs. 
Successful standardization implies successful imple-
mentation. Credible procedures for certification, 
inspection and testing play a key role in creating the 
conditions which allow confidence to grow and 
mutual recognition of each Member State's proce-
dures to become effective. 
Efficient procedures for applying standards entail an 
added gain for competitiveness when they go beyond 
certification to cover also conformity assessment -
including testing, quality systems and accreditation in 
addition to certification. It is when control takes 
place before production (in the course of the 
development of a prototype or model), or during 
production (either as surveillance of products or of 
production processes), that industry gains most 
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advantage. Increasingly, industry is using quality sys-
tems as a source of competitive advantage and to 
diminish costs associated with lack of quality. Third-
party certification adds credibility to these efforts 
both internally within the frrm and externally for 
clients. 
Public procurement 
The great importance of public procurement for 
industrial competitiveness is threefold: 
(i) Firstly, the vast size of public procurement -
ECU 600 billion or 16% of GDP in 1987 -means 
that market access is very important for all frrms. Of 
this vast market, available information for the larger 
Member States shows that less than 4% is taken by 
imports - and in some cases less than 1%. Com-
pared with markets in general, for which import 
penetration is around 20 o/o for these countries, public 
procurement is still very closed. 
(ii) Secondly, public procurement may enhance tech-
nological capability when it is directed towards the 
upgrading of marketable demand for products of the 
latest technology. In order to increase this effect, invi-
tations to tender should preferably be formulated in 
an open manner and not fix the 'state of technology'. 
(iii) Thirdly, public procurement is heavily concen-
trated on a relatively small group of sectors, and 
these industries depend on a competitive market for 
public procurement to develop the necessary prod-
ucts and skills to be successful internationally. Fewer 
than 20 subsectors of the 60 surveyed for procure-
ment practices account for more than 85% of public 
procurement. As a result, public procurement repre-
sents a substantial proportion of total sales for power 
generation equipment, and computers and office 
machinery (30%), aerospace equipment (50%), and 
railway rolling stock and telecommunications equip-
ment(90%). 
The existence of considerable economies of scale in 
the manufacture of these products has led to high 
entry barriers and the creation of oligopolistic struc-
tures. The lack of innovative competition has led to a 
redirection of effort toward meeting existing technical 
requirements at the expense of product innovation, 
marketing and achieving value for money. 
Governments have often rationalized the need to 
accept such situations through arguments in favour 
of 'national champions' in order to guarantee security 
of supply, to maintain a presence in certain vulner-
able areas of high technology or to protect jobs. The 
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failure of such strategies is well illustrated by the 
data-processing sector where Europe has consistently 
failed to produce internationally competitive sup-
pliers in spite of massive public support. Without the 
requirement to adjust in response to the existence of 
a number of competitors, the necessary spur to inno-
vation is normally lacking. So-called high technology 
industries quickly lose any competitive advantages 
provided by protection. It is precisely for these indus-
tries, therefore, that the opening-up of public procure-
ment is of greatest importance. It will only be possi-
ble to effectively open such markets, however, if the 
necessary standards at European level are in place. 
The strengthening of competition will boost intra-
Community trade as well as inducing significant 
price reductions. Price reductions will occur as public 
authorities increasingly buy from suppliers who offer 
the best terms combined with suppliers themselves 
reducing their prices to meet the greater competitive 
challenge. In the longer term, lower prices will have 
to be reflected in production costs. This will lead to 
major restructuring operations (mergers and plant 
closures). These structural changes will result in large 
efficiency gains and the emergence of production 
units of optimum size with respect to the more inte-
grated Community market. However, the benefits 
from opening up public procurement will only be 
reaped if the necessary rules are fully and effectively 
enforced. In the context of the international opening 
up of public procurement, it is desirable that the 
Community's competitors respect disciplines as strict 
as the Community applies on its own market. 
The abolition of national quotas 
Even today, more than 30 years after the Treaty of 
Rome, Member States continue to apply over 2 000 
national quotas on imports from third countries, in 
particular in execution of Article 115 of the Treaty, 
and a variety of bilateral 'voluntary export restric-
tions' to protect their industry from third country 
imports in a number of sectors, including for exam-
ple automobiles, textiles, toys, porcelain and chemi-
cals. Such arrangements are not consistent with the 
objectives of the internal market with its freedom for 
all goods and services to move throughout the Com-
munity. The internal market must also be open to 
goods and services from third countries once they 
have been legitimately imported into the Community. 
After completion of the internal market, it will no 
longer be possible to use border controls at internal 
frontiers in order to apply such restrictions. 
The removal of third country quotas and similar mea-
sures represents an important item of industrial 
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policy because it exposes national markets to a 
greater degree of international competition and by so 
doing prepares them for global challenges. The 
necessary structural adjustment which results from 
the removal of quantitative restrictions should be 
taken into account by the Community's structural 
policies, if necessary by horizontal measures. Defen-
sive protective strategies and subsidies to maintain 
unprofitable capacity are not an appropriate response 
to strengthen permanently the industrial competitive-
ness of European industry. 
A coherent legal framework for business 
The internal market programme also affects the legal 
framework for doing business in the Community. 
The appropriate legal instruments need to be avail-
able for firms to choose the most appropriate legal 
form and size for their needs. 
As far as mergers are a necessary pre-requisite for 
optimal company size, the internal market should 
provide the necessary legal conditions, subject always 
to the essential requirement of maintaining competi-
tion. At present, company mergers across frontiers are 
made more difficult than necessary from a legal point 
of view. In fiscal policy, the two directives on mer-
gers, divisions, transfers of assets and exchanges of 
shares concerning companies of different Member 
States and on the Community system of taxation 
applicable in the case of parent companies and sub-
sidiaries of different Member States, which were 
adopted by the Council on 23 July 1990 and which 
are due to enter into force on I January 1992 will 
remove the main tax obstacles to cooperation and 
restructuring of enterprises within the Community. 
Additional proposals will be put forward before the 
end of 1990 according to the orientations set out in 
the Commission communication to the Parliament 
and to the Council concerning guidelines on reform-
ing taxation of 20 April 1990. From an industrial 
policy point of view, the possibility for transnational 
parent companies and subsidiaries to carry forward 
and backward losses is of outstanding interest. As far 
as company law is concerned, it is expected that the 
adoption of the tenth Directive on transnational mer-
gers will remove the remaining obstacles inherent in 
the existing national legislations. The setting-up of a 
joint subsidiary involves at least one partner in an 
unfamiliar legal system while, again, the tax implica-
tions may act as a disincentive. When businesses 
wish to pursue jointly a single activity, they had no 
appropriate corporate European form. 
The entry into force of the European economic 
interest grouping has gone some way to remedying 
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the problem. The adoption of the European Com-
pany Statute, which has been before the Council for 
several months, will go a step further by allowing 
companies incorporated in different Member States 
to merge or to form a holding company or joint sub-
sidiary of a European format, while avoiding the 
legal and practical constraints arising from the exist-
ence of 12 different legal systems. Since the decision 
to adopt such a statute will be a matter of choice for 
the firms themselves, and the possibility of using 
existing nationally constituted corporate forms will 
remain, this new legal form will have to find its place 
in competition with national and Community legal 
instruments. But one can expect its broad acceptance 
as a result of increasing European industrial coopera-
tion. 
Beyond the possibilities for industrial cooperation 
opened up by the internal market, the protection of 
intellectual property also plays an important role in 
allowing business to internationalize. Providing 
speedy and effective protection throughout the mar-
ket represents a powerful incentive to innovation. 
This is also true for the Community's dispositions 
covering data protection, which represent a prerequis-
ite for the free flow of information through the inter-
nal market. 
Trans-European networks 
Trans-European networks form a direct part of the 
completion of the internal market which contribute to 
the integration of Community industry and markets 
by filling in missing links between existing national 
systems. Beyond the Community, trans-European 
networks assist in the realization of the European 
economic area and economic development in Central 
and Eastern Europe through providing the necessary 
technical and physical basis for doing business with 
the Community. Within the Community, networks 
assist the development of peripheral regions by facili-
tating their access to central regions. 
Mobility of persons and fluid movement of goods 
calls for dense, rapid and cost-effective transport 
infrastructure for travellers and goods, and the elimi-
nation of remaining bottlenecks and improved inte-
gration of different types of carriers (rail-road) are of 
particular importance. The single market also requires 
a Europe-wide integrated telecommunications net-
work and properly conceived and executed interlink-
ing national energy distribution systems in the Com-
munity. (Work is already in progress in certain areas 
such as customs, statistics and social security. The 
third framework programme provides for prenorma-
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tive research work on system integration to put in 
place a common methodological and standards 
base.) Lastly, the establishment of training networks 
between universities, firms and research centres of the 
Community has become more and more necessary to 
provide an international dimension to training. 
The Community as a world trade 
partner 
As a necessary complement to internal market open-
ing, an open and vigilant trade policy is required 
based on the rigorous enforcement of agreed inter-
national rules. The Community's approach has always 
been open, both as a result of its historically strong 
ties with the rest of the world and as a cause of its 
leading role in international trade. An open approach 
in turn requires that the rules of the game be res-
pected by all trading partners since the Community's 
economy will become more sensitive to such prac-
tices in line with its even greater openness. A failure 
to ensure that respect for these rules is maintained 
would lead to renewed protectionist pressures. The 
aim of the Community, which is strongly attached to 
the priciple of the balance between rights and obliga-
tions, should be to ensure that the markets of the 
Community's competitors are as open as that of the 
Community itself. 
In this context, the importance of a successful con-
clusion of the Uruguay Round of negotiations under 
GATT cannot be overstressed. Such an outcome 
would present further opportunities for Community 
industry in foreign markets still protected, such as the 
Asian NICs, and to sectors not previously covered by 
the agreement, in particular services. 
The Uruguay Round also provides a splendid oppor-
tunity to agree comprehensively on those interna-
tional rules of the game, which are more appropriate 
than those in the past to deter unfair practices. The 
greater openness on international markets must be 
accompanied by the necessary disciplines for trade to 
be conducted on the basis of fair and loyal competi-
tion. In particular the rules with regard to dumping 
must be both transparent and tough. There should be 
no doubt about the Community's intention to apply 
them consistently. Nevertheless, it must be ensured 
that the stronger partner does not impose unilaterally 
its own interpretation on the weaker. Improvements 
to the disputes procedures should ensure that such 
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rules, once set, are respected. This expressly includes 
circumvention by third countries. 
It is only by progressing on the road to a really open 
and fair world economy that new advantages can be 
obtained in addition to those reaped by completion 
of the internal market. The multilateral approach 
remains the best approach which allows all partners, 
in particular developing countries, to be associated. 
The consequences of the globalization of markets 
require in addition greater exchange of information 
between partners at all levels. 
Accelerating adjustment 
A positive approach to industrial adjustment also 
implies the recourse to policies which can help accel-
erate the process. These include: 
• The development of the technological capacity of 
the Community. The impact of technology is not 
limited to a few high technology sectors but affects 
the whole economy, both in terms of products and 
production methods. Thus, the mastery of generic 
technologies such as flexible manufacturing systems 
and information technologies, new materials and bio-
technology possess great importance for the competi-
tiveness of European firms. 
For example, information technologies allow consid-
erable quantities of information to be entered, 
treated, stocked and diffused ever quicker. They con-
cern almost all industrial activities whose manage-
ment methods are modified. They influence in par-
ticular the performance of firms through allowing the 
development of more efficient conception, produc-
tion, simulation and optimization tools and through 
facilitating their management. 
The significance of the mastery of new generic and 
diffusing technologies for the competitiveness of 
almost all economic activities must therefore be 
clearly understood. In order to remain in the technol-
ogical race, and a fortiori to make up in certain cases 
a Jag, requires that firms analyse and fully understand 
the risks and considerable financial and human 
resources (material and immaterial investments, need 
to assemble very high qualified teams, often multi-
disciplinary) required. They must combine long-term 
strategies and short -term flexibility in the context of a 
coherent, stable and predictable environment main-
tained by public authorities. 
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The role of public authorities should therefore be 
based, to begin with, on the realization of the general 
importance of technology. In this context, the Com-
munity must be particularly attentive to the preoccu-
pations expressed concerning the deterioration of its 
position in certain areas of advanced technology. 
The end result of the combined actions of firms, 
public authorities and scientists in the field of tech-
nology should allow the Community to realize a very 
high level of global competitiveness. 
It is on the conditions governing the conception, 
development, diffusion and exploitation of technol-
ogy that efforts should be concentrated to improve 
the Community's efficacity in this field. 
The ability to manage in the best way these four ele-
ments largely determines firms' industrial perform-
ance and implies that public authorities put in place 
the framework allowing their full exploitation. 
The fact that industrial structures are becoming more 
and more internationally interdependent also implies 
that Community industry finds its place in the con-
text of growing cooperation between groups at world 
level. 
The strategic role of the diffusion and exploitation of 
technology means that isolated measures are inade-
quate for its promotion. It requires that a number of 
mutually coherent measures be implemented: 
by strengthening the size and cooperative nature 
of the pre-competitive research effort. It is clear 
that for the effort of public authorities to bear 
fruit, firms must remedy the low level of their 
own investments for technological research, 
development and innovation. The creation of an 
appropriate fiscal environment would be of 
!lSSistance on this matter; 
by the promotion of an active policy for innova-
tion based on the rapid transfer of know-how 
from basic research through to industrial applica-
tion, by ensuring in particular the SMEs access to 
this know-how and their possibility to make best 
use of it. This policy should, as a result, have a 
significant portion devoted to the circulation of 
information, including that from abroad; 
by the positive effect that a high level of stan-
dards, the implementation of technologically 
advanced trans-European networks and public 
procurement open to the most sophisticated tech-
nologies can have on demand; 
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by strengthening training, in particular through 
specialized centres of higher education. 
• A dynamic policy towards small and medium-sized 
enterprises (SMEs). Through their contribution to 
flexibility in production and their capacity to adapt 
quickly to new market trends, SMEs play an impor-
tant role in structural adjustment. Policies aimed at 
maintaining an enterprise culture and at the creation 
and development of SMEs must be maintained. 
Efforts to ensure that burdens for the economy are 
limited are particularly important for smaller firms, as 
are information and business services and mechan-
isms to improve business cooperation. Policies to 
improve access of smaller enterprises to Community 
and external markets are also important. 
Through sharing risk large firms and SMEs can be 
complementary; and increasingly the presence of 
strong suppliers oriented towards the world market 
represents an important factor for competitive suc-
cess. It will be necessary in future to ensure that small 
and large frrms can develop in parallel, in particular 
through cooperation. 
• Better use of human resources, facilitating the 
introduction of new technologies and working meth-
ods through vocational training and more efficient 
redeployment through retraining. In the face of 
impending skill shortages and a much faster rate of 
innovation, the adaptability and quality of human 
capital has become a key determinant of industrial 
competitiveness and the one on which developed 
economies must place greatest reliance in future. It is 
important to recognize that upgrading of skills must 
take place throughout industry and should not be res-
tricted merely to so-called high technology industries. 
The distinction between 'high-tech' and 'low-tech' 
industries is losing its importance. Also in traditional 
areas there is a permanent requirement for greater 
sophistication and further qualifications. European 
industry in the long run can hardly rely on price 
alone to remain competitive; it must further improve 
its product technology and exploit fully its reserves of 
productivity. 
• Ensuring the requisite conditions for the develop-
ment of business services. The growing complexity of 
production and management methods requires a 
dynamic and competitive business services sector. A 
major objective should be to extend the coverage of 
the internal market programme to eliminate remain-
ing obstacles to the creation of a common market for 
these services. The efforts being made to achieve the 
internal market in the area of financial services will 
also result in cost-savings to industry. 
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Ensuring a coherent and 
effective approach 
All policies with consequences for industrial policy 
must be looked at from a common perspective and 
be mutually compatible. However, individual policies 
must be developed and implemented at the appro-
priate level. Ensuring coherence comprises the fol-
lowing items. 
First, as with all Community policies, the principle of 
subsidiarity by which the Community only tackles 
those tasks which can be done better at the European 
level must be applied to industrial affairs. With com-
pletion of the internal market, the economically rel-
evant markets in which frrms operate often no longer 
coincide with national boundaries. In this case exter-
nal economies can be provided rather at European 
rather than national level. For instance, large-scale 
investment in R&D or infrastructure projects may be 
more efficiently carried out if national resources are 
more concentrated. 
It will be necessary, therefore, for industrial policy to 
identify the correct mix of Community, national and 
local responsibilities. For instance, in research and 
development a division of responsibility between the 
pre-competitive aspect of Community-financed 
research and the Eureka projects which are closer to 
the market has been developed. Programmes for 
promoting technology transfer and the access of 
SMEs to research programmes are also important at 
EC level. Nevertheless, national R&D programmes 
will continue to be dominant, and the coordination 
of these programmes with the Community's efforts 
must be ensured. 
Secondly, the experience of the 1970s and 1980s has 
shown that sectoral policies of an interventionist type 
do not form an effective instrument to promote struc-
tural adaptation. They have failed to make industry 
competitive by delaying the requirement to imple-
ment necessary adjustments, led to grave misalloca-
tion of resources and exacerbated problems of budg-
etary imbalances. Of course, the situation of different 
industrial sectors in the European economy is not 
static and from time to time issues affecting specific 
sectors have to be tackled at Community level. 
Especially grave problems of adjustment have been 
tackled at Community level in the past, for instance 
for steel, textiles and shipbuilding. Equally, the Com-
munity has had to pay special attention, and will 
continue to do so in future, to areas that can play a 
key role for the development of the European indus-
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try and of the European economy as a whole, such as 
telecommunications, information technology, aeron-
autics, the maritime industry. It is nevertheless essen-
tial that policies aimed at specific sectors are fully 
consistent with the general principles of industrial 
policy as described above. 
Special importance has to be attached in this context 
to coordinated efforts for research. There may also be 
a case for encouraging industry to set up joint 
research laboratories. (but not necessarily Com-
munity financed), in particular to further develop sec-
toral applications for core technologies. Specialized 
institutes of higher education have also proved 
important for providing industry with the necessary 
skills and to facilitate the transfer of research (which 
often also takes place in such centres) to industry. 
Particularly high levels of training in specialized skills 
are also required in order to facilitate the introduction 
of modern manufacturing technologies. 
Thirdly, greater consultation with the representatives 
of industry is required in order to strengthen consen-
sus in the Community and to guide European poli-
cies towards the real problems. In developing policies 
and guidelines, it is particularly important that the 
representatives of industry be fully consulted at the 
earliest possible stage. This should include consul-
tation with the representatives of SMEs as well as 
with those of larger enterprises. Also employee repre-
sentatives must be given sufficient opportunities to 
make comments. 
Maintaining the impetus towards 
international investment 
Growing internationalization of the economy 
requires that, in addition to their activities on the 
internal market, Community operators are able to 
increasingly invest abroad to implement coherent 
global strategies. Such investment should not be seen 
as in contradiction with efforts to improve competi-
tiveness within the Community but as complemen-
tary to them. European firms are already undertaking 
substantial industrial investments in third countries, 
particularly the United States, but the changing situa-
tion within Europe requires an added impetus to this 
process. If the emerging market economies in Eastern 
Europe are not to falter in their progress, they will 
require a substantial transfer of technology, know-
how and capital. In view of the geographic, historical 
and political ties of the Community with these coun-
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tries, efforts will need to be made to develop the flow 
of investments by European firms towards Eastern 
Europe. But also in the Far East, European industry 
has to expand its presence. The obvious difficulties 
with market access must not lead European industry 
to neglect these important markets. In this context, 
the analysis of conditions likely to assist the develop-
ment of firms' investments outside the Community 
should be more especially examined. The Com-
munity must support these efforts by parallel market 
opening. 
Strengthening competition 
internally and externally 
Completion of the internal market should increase 
competition on the Community market. However, it 
will be necessary to ensure that the movements 
towards concentration which are taking place in anti-
cipation of the single market do not obstruct the free 
play of market forces. The tendency for certain 
groups to acquire a dominant position under the 
guise of achieving a sufficient critical size should be 
checked. In many ways, a series of cross-border mer-
gers which leave no firm in charge of significant mar-
kets can lead to stronger competition between the 
resulting groups than the national champions option. 
The way in which concentration takes place is there-
fore as important as the degree. In order to maintain 
competition on the Community market, the necessary 
legal basis has now been put place. It remains to ela-
borate the appropriate means of evaluating the indus-
trial impact of such concentrations. The implementa-
tion of the regulation will entail a full analysis of the 
markets concerned. 
Respecting competition on international markets will 
become much more important. Globalization of mar-
kets and the ever greater dimension of major groups 
requires that mechanisms be created that can avoid 
the creation at international level of monopolistic or 
oligopolistic situations which would be unacceptable 
at national or regional level. The even greater im-
petus towards liberalization, and attendant possibilities 
for international firms, opened up by the Uruguay 
Round could lead to an increase in those anti-com-
petitive tendencies and dominant positions which are 
already visible for such markets as data processing 
and telecommunications equipment or consumer 
electronics. Reflection on the means to confront this 
issue is required, both within the Community and at 
international level. 
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Promoting the Community's 
advantages 
Industrial integration is to be regarded as an instru-
ment of economic and social cohesion. Regional 
diversity within the Community is one of its advan-
tages, allowing the creation of new sources of comp-
titive advantage through appropriate specializations. 
The adaptation of regional industries to completion 
of the internal market therefore can constitute an 
important vector for the development of EC industry. 
In order to achieve this, efforts already undertaken 
through the structural Funds to ensure that the weak-
est regions develop the type of infrastructure and 
quality of human resources essential for the success 
of their firms in a competitive environment should be 
pursued. Technical assistance should be supplied to 
certain parts of industry, for example through pro-
grammes of Community initiative which attempt to 
improve the capacity of SMEs in less developed 
regions to compete. In a dynamic market, restructur-
ing can take place without the negative consequences 
on employment and output that occurs in a period of 
recession. Underutilized resources can be put to work 
productively and already the advantages of several 
regions, particularly in the south of the Community, 
are also attracting investors from elsewhere in the 
Community. 
Conclusions 
I - The Commission proposes that the Council 
approves: 
the Commission's analysis of the degree of industrial 
adjustment achieved so far and of its ongoing charac-
ter which is required for the global competitiveness of 
European industry; 
the concept that Community industrial policy should 
promote permanent adaptation to industrial change 
in an open and competitive market. It is based on the 
principle of free trade and on the competitive func-
tioning of markets around long-term industrial and 
technological perspectives; 
the principle that this policy be implemented through 
the creation of a favourable environment for ftrms' 
initiative through the coherent recourse to all those 
Community activities having an impact on industry; 
that industrial problems at a regional or sectorallevel 
should increasingly be resolved by horizontal meas-
ures. 
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11 - In order to implement these principles in the 
current competitive context, the Commission pro-
poses that the Community and Member States: 
1. Improve the functioning of the internal market: 
through ensuring its completion on the basis of the 
White Paper's approach, properly transposed and 
enforced at the national level; 
through ensuring better control of public financial 
assistance to industry, in particular when this assist-
ance affects highly capital-intensive investments; 
through ensuring more coherence between different 
Community and national activities as far as they con-
cern industrial policy. In order to achieve this and 
assure subsidiarity, it is important to develop dia-
logue and the exchange of information; 
through accepting the necessity for this policy to take 
into consideration developments resulting from the 
globalization of markets, production and operators, 
as well as the industrial policies of the Community's 
main competitors. 
2. Improve the functioning of the world market: 
through a continuous effort to further open up and 
strictly implement the multilateral trading system; 
through facilitating the flow of international invest-
ment; 
through vigilance against unfair commercial prac-
tices, and the will to deal with them; 
through facilitating cooperation with international 
partners of the Community, amongst others in Cen-
tral and Eastern Europe; 
through ensuring that the markets of the Com-
munity's competitors are as open as that of the Com-
munity itself on the basis of the principle of balance 
between rights and obligations. 
3. Pursue those positive adjustment policies aimed 
at building a favourable economic environment 
for private initiative and investment in the 
Community: 
by maintaining a macroeconomic framework directed 
towards stability and the facilitation of medium and 
long-term funding for industrial enterprises. In the 
current context of growing international economic 
incertitude, a dependable macroeconomic framework 
is more and more necessary for business; 
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by ensuring that the efforts of frrms, the Community 
and Member States for technological research and 
development are strengthened, through greater coop-
eration between the parties concerned and in parti-
cular between producers and users of new technolo-
gies, and through exploiting the industrial potential 
of innovation and technological research and 
development policies at national and Community 
level; 
by strengthening policies which take into account the 
special requirements of SMEs and the promotion of 
new business formation. In particular, national and 
Community actions to support intra-Community and 
international cooperation between SMEs and large 
frrms should be developed; 
by directing national and Community structural 
instruments more towards backing structural adjust-
ment strengthening frrms' competitiveness in less 
developed regions; 
by recognizing that a high level of environmental 
protection offers both challenges and opportunities 
for industry, and that competitiveness and protection 
of the environment are not in opposition to one 
another; 
by implementing effective policies to develop human 
resources, in particular through a life-long approach 
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to the acquisition of skills based on detailed know-
ledge of industry's requirements; 
by supporting the implementation of trans-European 
networks required for the proper functioning of the 
Community and wider European markets; 
by ensuring that a sufficiently attentive examination 
of industrial developement is made in order to ensure 
that the necessary requirements for adjustment are 
met. · 
Structuraladjushnent 
I. Prerequisites ll. Catalysts Ill. Accelerators 
• Competition • Internal mar- • Research, 
• Economic ket development, 
context • Commercial technology, 
• Educational policy innovation 
level • Training 
• Economic • Small and 
and social medium-sized 
cohesion enterprises 
• Environmen- • Business ser-
tal protection vices 
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The European electronics and information 
technology industry - State of play, issues at stake 
and proposals for action 
Introduction 
I. In November 1990 the Commission adopted a 
communication on industrial policy. I While placing 
the main responsibility for improving industrial com-
petitiveness on firms, the Commission indicated that 
it was up to the public authorities to provide them 
with a clear and predictable framework and outlook 
for their activities. 
The industrial policy approach adopted by the Com-
mission and approved by the Council is based on the 
concept of Community interest, on past experience 
of industrial adjustment and on the overall industrial 
challenges which the Community must be prepared 
to tackle. 
It focuses on the importance of the single market to 
industry and on the application of the competition 
rules at international level to ensure, on the basis of a 
balance of rights and obligations, that competitors' 
markets are as open as the Community market. In its 
industrial policy paper the Commission also comes 
out in favour of pursuing positive adjustment poli-
cies, including a technological development policy; 
such policies are regarded by the Commission as 
complementing the open and competitive environ-
ment needed in the context of the single European 
market. 
2. This open, horizontal and offensive approach has 
a natural application in the Community's electronics 
and information technology (Il) industries, which are 
facing severe structural adjustment problems at pres-
ent. In view of the 'enabling' nature of these indus-
tries and their external effects on the economy as a 
whole, they are often regarded as strategic. In the 
run-up to the completion of the internal market and 
the increasingly global dimension of the economy, a 
better supported approach could be based on the fol-
lowing questions: do the actual conditions of compe-
tition allow European industry to be effective? What 
policies are appropriate in order to stimulate our 
competitiveness? 
3. These industries provide three main categories of 
products and services: components, 2 which are the 
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basis of any electronic equipment or system; compu-
ters, consisting of hardware, peripherals, software and 
office and industrial automation applications; 3 and 
finally consumer electronics. 4 These are the indus-
tries which are the subject of this communication. 
Other allied high-growth industries, e.g. the industries 
which provide audiovisual services, telecommunica-
tions equipment and services, and on-line database 
services, are not discussed in this communication, but 
may be covered by separate communications. 
4. Taken as a whole, these industries have certain 
specific features, contributing as they do towards the 
compilation, creation, communication and applica-
tion of something which may be regarded as a new 
resource, namely information. 
They are already important in their own right, with a 
worldwide turnover of ECU 700 billion in 1990 and a 
Community~wide turnover of ECU 175 billion. Their 
rapidly expanding market now represents 5% of GDP 
and will be nearing I Oo/o by the year 2000. 
However, they also constitute an infrastructure 
through the 'enabling' nature of the technologies 
' Commission communication on industrial policy in an 
open and competitive environment (COM(90) 556), see 
p. 7 of this publication. 
2 Components: passive components, active components 
including memories, microprocessors, microcontrollers, 
application-specific integrated circuits (ASICs), etc. 
J Computers: 
hardware: portables, microcomputers, minicomputers, 
workstations, mainframes, network equipment, etc. 
peripherals: printers, disks, screens, etc. 
software: packages and applications, information sys-
tems, systems engineering and services, etc. 
office automation: photocopiers, facsimile machines, 
dedicated terminals, etc. 
industrial automation: numerically controlled machine 
tools, robots, sensors, computer-aided design, manu-
facturing and management, computer-integrated 
manufacturing systems, etc. 
4 Consumer electronics: television, videotape recorders, 
video-cameras, video-disc players, compact disc players, 
etc. 
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developed by them. The closely interdependent 
group formed by these rapidly developing new tech-
nologies provides the hardware, software and appli-
cation systems now used in virtually all economic 
and social activities. As a result, these industries have 
a major part to play in the competitiveness of indus-
try and the quality of services, in particular public 
services of general interest. 
The impact on employment is considerable. It is esti-
mated that between 60 and 65 % of the working 
population is directly or indirectly affected by these 
technologies and their applications. 
5. This communication has been written at a time 
when many of these industries are in difficulty, espe-
cially in Europe. This state of affairs calls for an ana-
lysis without complacency, and in a world context, of 
the situation in this sector, the causes of the difficul-
ties encountered and the respective roles to be played 
by and the challenges to be faced by the frrms and 
the public authorities. 
The communication follows a double approach in 
order to enable the European industry to be more 
competitive on its own and on the world market: 
(i) to contribute to the examination of the relative 
industrial and technological conditions of the 
Community's electronics and IT industries. This 
examination analyses the situation by looking at 
all the players concerned in Europe and the 
world as a whole, taking into account the pro-
gress towards a single European market which is 
still influenced by structures and behaviour 
bound up with the fragmentation of the Com-
munity market and subjected to international 
competition with very contrasting rules; 
(ii) to set out, in keeping with the industrial policy 
paper mentioned at the beginning, a consistent 
package of measures which the Community and 
the Member States would be prepared to imple-
ment. It must be made clear, however, that this 
initiative will be pointless and impracticable 
unless it is based on clearly defined medium and 
long-term objectives set by the industry and on 
specific commitments from their side. 
The situation of the European 
industry 
6. The following prominent features emerge from a 
detailed quantitative analysis of the situation of the 
industry in Europe and world wide. 
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The electronics and IT industry in Europe and the 
world as a whole is expanding considerably, particu-
larly on the demand side. Market studies suggest that 
this expansion will continue at least until the end of 
the decade, making this industry even more impor-
tant than it is today. 
The background to the development of these indus-
tries in the world as a whole makes it easier to under-
stand the current difficulties of the European indus-
try. The causes are examined in greater detail in 
Section 'The causes of the present situation in this 
context'. As a result of them, despite the strengths 
and the genuine efforts made to face up to technolog-
ical changes and new market conditions (establish-
ment of the single market and globalization) the 
European industry has weaknesses and shortcomings 
which give grounds for concern. 
A major and rapidly expanding 
industry 
7. The European electronics and IT industry has 
achieved great importance in a particularly short 
space of time. With a growth rate of around 15% per 
annum in the 1980s, well in excess of the GDP 
growth rate, it has caught up with other major Com-
munity industries such as the chemical industry and 
the motor industry. Between 1984 and 1989 the turn-
over for this industry as a whole more than doubled, 
rising from ECU 55 billion to ECU 130 billion. 
Allied to the telecommunications industry, which 
both drives it and is driven by it, the electronics and 
IT industry now represents nearly 5% of GDP in 
Europe compared with 5.5% in Japan and 6.2% in the 
United States of America. 
The trend since 1980 in world production for all the 
electronics and IT industries, together with telecom-
munications, by main geographical areas, is as fol-
lows: 1 
American production is pre-eminent in absolute 
terms but falling over time (37% in 1990 com-
pared with 46% in 1980), 
Japanese production has increased considerably 
in both absolute and relative terms (24% in 1990 
compared with 15% in 1980). 
1 Source: EIC. 
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The European industry's comparatively modest 
production level has remained fairly stable (24% 
in 1990 compared with 26% in 1980), although 
there are major differences between sectors. 
Demand in Europe represented a quarter of world 
demand in 1984 and a third in 1989. With the single 
European market, the driving roles of the European 
market will increase. The forecast for the year 2000 is 
for sustained demand growth in the 'triad': 11 o/o for 
active components, 11 o/o for computers and 4% for 
consumer electronics. 
Strengths and restructuring efforts 
8. The European electronics and IT industry has 
considerable potential and in recent years has made 
significant progress in certain areas, in particular in 
software and computer services and in industrial 
automation. 
There are in the Community some 13 000 computer 
services and engineering companies whose strengths 
lie in particular in the integration of customized soft-
ware and systems. In 1989 Siemens, Bull, and Oli-
vetti ranked for the first time among the top 10 com-
puter companies, though admittedly a long way 
behind IBM, whose turnover is nearly three times 
their combined turnover. The European advanced 
manufacturing equipment industry (numerically con-
trolled machine, tools, industrial robots, etc.) has 
regained its position of world leader, pursued by 
Japan and well ahead of the United States of Amer-
ica. Alongside the electronics and IT industry, the 
European telecommunications industry has consider-
ably strengthened its competitive position, with Alca-
tel and Siemens in first and third places, respectively, 
in the world. 
Europe's university and research stucture possesses a 
wealth of differentiated cultural and intellectual 
resources. The situation as regards research and tech-
nological development has changed substantially 
since 1980. The Community programmes (Esprit, 
RACE, Brite and Eureka) have helped to mobilize 
human, financial and technological resources. Their 
catalytic effects have helped to encourage joint analy-
ses, develop inter-firm cooperation and consolidate 
the technological base. 
The European companies operating in these areas 
employ over 800 000 highly-skilled workers in the 
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Community and approximately I I 00 000 in the 
world as a whole. 
To face up to the current difficulties, the European 
firms are engaged in restructuring operations: they 
are stepping up their efforts to reduce costs and 
increase their productivity, and are striving to speed 
up their response to rapid changes in demand. These 
restructuring efforts are costly and entail significant 
job-shedding. Many of them are refocusing their 
activities on markets with a promising future (Olivetti 
in microcomputers and workstations, Philips in con-
sumer electronics, etc.), and adjusting their operating 
and distribution structures. 
Weaknesses 
9. Despite this growth, these strengths and this tech-
nological potential, there are worrying weaknesses 
and shortcomings. An analysis of the situation of the 
Community industry indicates a limited presence in 
certain key sectors: semiconductors, peripherals, con-
sumer electronics, and a precarious situation in com-
puters. Apart from the consequences for the balance 
of trade, this situation obliges European companies 
to obtain supplies of certain vital components from 
their competitors, which impedes their decision-mak-
ing ability. 
In semiconductors, Japan has a 49.5% share of prod-
uction compared with 36.5% for the United States 
America and 10% for Europe. 
Computer peripherals (disks, printers, screens, etc.) 
are manufactured to a large extent in Japan (40% of 
world production) and to a lesser extent in the 
United States (25%). Production in Europe accounts 
for only about 15%. 
In consumer electronics, Japan accounts for 55% of 
world production and has control over 99% of its 
domestic production, 27% of production in Europe 
and 20% of production in the United States. The 
Community industry accounts for nearly 20% of 
world production. 
In computers, production in Europe only covers 
two-thirds of internal demand, and 60% is accounted 
for by firms of American origin (IBM, DEC, Hew-
lett-Packard). 1 After staging a significant recovery 
I It should be noted that American and Japanese compan-
ies create less value added per employee in Europe than · 
in their domestic markets. 
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between 1984 and 1987, the Community industry has 
again lost ground in Europe. 
Overall, therefore, the increased demand for electron-
ics and IT products and services in Europe is being 
met only to a limited extent from European sources. 
Production in Europe covers about 75% of consump-
tion in the electronics and IT sector, as compared 
with 140% in Japan. This imbalance has generated a 
trade deficit in Europe which has worsened since the 
start of the 1980s. For electronics as a whole, it was 
ECU 31 billion in Europe compared with a surplus 
of ECU 57 billion in Japan and a deficit of ECU 7 
billion in the United States. Europe's deficit is mainly 
attributable to trade in components (deficit of ECU 
- 5.6 billion), computers (deficit of ECU - 15.3 bil-
lion) and consumer electronics (deficit of ECU -9.6 
billion) in 1989. This balance-of-trade position indi-
cates that the Community industry is not competitive 
enough in these sectors. The growing internationali-
zation of the economy means that European fmns 
must be able to invest increasingly abroad. These 
investments and cooperation arrangements should 
allow a further improvement in fmns' competitive-
ness. 
10. An analysis of the situation of European fmns 
on the European and world markets indicates differ-
ent positions depending on the areas of activity and, 
as a whole, major differences of scale in comparison 
with American and Japanese fmns. 
The world semiconductor market is dominated by 
Japanese fmns (NEC, Toshiba, Hitachi, Fujitsu, Mit-
subishi) which account for nearly 90% of world prod-
uction of high-capacity memories, and by the Ameri-
can microprocessor manufacturers (lntel, Motorola) 
which control over 80% of world production of 16-
and 32-bit microprocessors (the most popular at pres-
ent). 
Investing 15% of their turnover in R& TD and 13% on 
average in manufacturing equipment, the European 
fmns (Philips, SGS-Thomson, Siemens- 10, 12 and 
14 in the world rankings, respectively) have still not 
achieved the critical threshold 5% of the world mar-
ket. The turnover of the second manufacturer of sem-
iconductors in the world (Toshiba) is higher than the 
combined turnover of these three manufacturers. 
In computers, American fmns are in the lead with 
five of the top 10 companies, the biggest of which, 
IBM, dominates the world market as a whole. The 
Japanese fmn Fujitsu has moved into second place 
following its acquisition of ICL. The share of the 
European market held by IBM is greater than that of 
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Siemens/Nixdorf, Bull, Olivetti and Philips together. 
The latter have increased in size as a result of out-
ward expansion and by acquiring other fmns: Bull 
has acquired 85% of Honeywell Electronics and 51% 
of the IT division of Zenith (United States). Siemens 
recently bought Nixdorf. The significance of the 
investments made is considerable: on average 10% of 
turnover is spent on R&TD, 10% on investments in 
capacity and I 0% of the wage bill is made up of 
training costs. However, the Community industry 
consists of virtually the same (medium-sized) fmns as 
I 0 years ago. Many of them recently had poor finan-
cial results (high losses for Bull, Nixdorf, Philips), as 
did the main American manufacturers in fact (DEC, 
Unisys, Hewlett-Packard, Wang). Unlike the com-
puter manufacturers, the software and IT services 
companies (CAP-Gemini Sogeti, SEMA Group, Log-
ica, etc.) are in a strong, though vulnerable, position. 
In industrial automation, Europe has major trump 
cards with Siemens, Comau-Fiat, Renault, GEC, etc. 
and a wealth of efficient SMEs, especially in Ger-
many and Italy. 
In consumer electronics, apart from Philips and 
Thomson, which respectively occupy the third and 
sixth places world-wide, Japanese companies, with 
Matsushita and Sony in the lead, dominate the 
industry. The only other non-Japanese fmns in the 
top dozen are Korean, Samsung and Goldstar at 
ninth and tenth. Philips and Thomson hold very 
strong positions in the USA through their subsidiaries 
Philips North American and RCA and are at the 
forefront of HDTV research there. US industry is 
barely represented in this sector; Zenith, the best 
placed American fmn, ranks only sixteenth. 
Despite the high rankings held by European compan-
ies, their strengths reside generally in the more mature 
technologies, and their shares in the newer products 
are declining (e.g. camcorders). 
The international context 
Developments in Europe and the 
world 
11. Historically, the development of the IT and 
electronics industries has been influenced by the 
structure of demand, features of the market and the 
attitude of the public authorities. 
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Three main categories of users have shaped these fea-
tures. 
(i) The public authorities. Public procurement, 
although it currently represents only 15% of the mar-
ket for these industries, has long made its mark on 
them. It involved heavy and expensive equipment 
(miniaturized equipment, distributed computer sys-
tems and the liberalization of telecommunications 
being relatively recent phenomena). Orders placed by 
national public bodies, such as for mainframe com-
puters or telephone exchanges, have created captive, 
protected markets throughout the world. Public pro-
curement has thus helped national champions to 
emerge and proprietary standards, often incompati-
ble, to develop. These features are blurring; public 
procurement is becoming more commonplace with 
the emergence of distributed products and systems. 
In Europe, with the completion of the internal mar-
ket, public procurement is gradually being opened up 
to competition. However, European IT and electron-
ics firms have inherited a dependence on national 
buyers, proprietary standards and telecommunica-
tions infrastructures which are not properly intercon-
nected at European level. The European market is 
still fragmented, which limits economies of scale and 
reduces size and networking effects. 
(ii) Firms. The products and services of the IT and 
electronics industry have become an essential ele-
ment of productivity, flexibility and competitiveness 
for almost all of the productive fabric. They provide 
innovative elements such as electronic components 
for the motor industry and have now become indis-
pensable production and design tools: computer-
aided manufacturing and engineering, computerized 
telecommunications networks, workstations, applica-
tions software, etc. 
Firms face a twofold challenge: gaining access to the 
most innovative IT and electronics products, with 
optimum price, delivery and after-sales service terms, 
and also organizing themselves to exploit their poten-
tial to the maximum. Trade relations between manu-
facturing and user frrms, the existence of a large mar-
ket for standardized hardware and applications, and 
the presence of leading-edge users, are now essential 
preconditions for growth in the IT and electronics 
industries. These conditions differ from those prevail-
ing in the United States of America and especially in 
Japan. 
(iii) Individual consumers. Their market is mainly 
consumer electronics and associated services, but 
also, increasingly, products originally designed for 
business use (minicomputers, etc.). It is a mass con-
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sumer market which makes severe demands on man-
ufacturers in terms of cost and quality. This market is 
highly competitive, is subject to a high rate of innova-
tion and involves taking major risks in the introduc-
tion of de facto standards. To remain competitive, 
frrms must sustain a constant R&TD and innovation 
effort, and have substantial financial, production and 
commercial resources. 
12. History also influences the conditions for the 
growth of these industries throughout the world. 
In the United States, the power of the IT and elec-
tronics industry was built up in the 1960s. Stimulated 
at first by the major military and space programmes, 
large groups consolidated their positions. The vitality 
and receptiveness of the American market, busi-
nesses' entrepreneurial spirit and the workings of 
competition allowed many medium-sized frrms 
(start-ups) to gain a foothold on the market and a 
rich and lively fabric of small and large frrms to 
develop. Focusing originally on mainframe computer 
systems, in the 1970s the American industry concen-
trated on minicomputers, in the 1980s on personal 
computers and today on open and distributed sys-
tems. At the same time the software industry grew up, 
nourished by successive generations of hardware (the 
'proximity effect'). 
The American computer and components industry is 
still powerful, even though it has been experiencing 
difficulties since 1980 in the face of Japanese compe-
tition. On the other hand, the American consumer 
electronics industry has almost disappeared: the 
American market, which is open and competitive, is 
now dominated by Japanese and European frrms. 
In Japan, the industry has grown and gained strength 
along a number of different paths. Japanese growth is 
not solely the result of market forces, but rather of 
long-term strategic planning in which the public 
authorities play a central part. The objective was to 
rebuild the Japanese economy and commercial and 
technological interdependence with a view to achiev-
ing a very strong presence on the world market. The 
method used has been to consolidate and exploit an 
economic and political system which ensures close 
cooperation between the public authorities and 
industry, accompanied by selective public financing. 
It has given rise to structural protection of the domes-
tic market and strong horizontal and vertical integra-
tion of the industrial groups, banks and distribution. 
This complex 'controlled market' system has created 
favourable conditions for the growth of new indus-
tries including IT and electronics. The industry's 
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development strategy has relied primarily on con-
sumer electronics. Success in this area has led to a 
chain reaction: technological skills and break-
throughs, success with complex production processes, 
quality control, rapid innovation. These advantages 
then ensured Japanese success in the production of 
memories and later, peripherals. Japanese industry 
seems to be implementing a strategy to gain control 
of the world electronics market by gradual stages: 
after consumer electronics, components, now compu-
ters and maybe, by the end of the century, telecom-
munications. 
Japan has inherited from the past a technologically, 
industrially and financially strong industrial structure, 
a structurally protected national base and a strong 
capacity to innovate. To make up for its relative 
weakness in research, it launches well targeted inter-
national cooperation initiatives. 
For a long time in Europe, in the absence of a true 
Community market, the development of the IT and 
electronics industries and the industrial and technol-
ogy policies adopted by the Member States were con-
ceived on a national basis. The confines of the 
national markets, the difficulty in penetrating other 
Community markets and a certain reluctance to 
tackle other markets have weakened the Community IT 
and electronics industry as a whole. Not only were 
national champions able to achieve only limited 
economies of scale and networking effects, but also 
synergies between Community manufacturers and 
users from different Member States failed to material-
ize. At the present time, no Community IT and elec-
tronics manufacturer, not even among the largest, has 
a European image, especially in the eyes of the major 
user industries. For certain countries, the defence sec-
tor has been able to create captive markets and limit 
the stimulating role of competition on industry's abil-
ity to innovate. In consumer electronics, the segmen-
tation of the Community market has paradoxically 
been able to protect European manufacturers from 
the Japanese, who have concentrated on the Ameri-
can market which is homogeneous and open. 
The European market and its industry are now 
undergoing radical changes. Much work has been 
done at both national and European level: industrial 
R&TD work and many restructuring initiatives have 
been stepped up, major national technological pro-
grammes have been launched, Community interven-
tion has increased through the various Community 
programmes, Eureka has been a mobilizing force, 
and markets have been opened up through the inter-
nal market. Despite these efforts, Europe is still suf-
fering from the consequences of long-term fragmen-
30 
tation of its markets and its firms' difficulties in 
setting medium and long-term objectives. European 
industry must adapt its structure to the Community 
and world dimension, but this can only be a long and 
costly process. 
13. In addition to these difficulties rooted in the 
past, European industry faces the phenomenon of 
globalization. Increasingly exploited by the more 
powerful firms, principally American and Japanese, it 
allows them to make up for certain gaps in their basic 
expertise, meet constantly rising R&TD costs and the 
shortening of product life, and to benefit from the 
high rate of technological innovation. Globalization 
also allows them to take advantage of differing com-
petition conditions on the world market. For Euro-
pean frrms facing fiercer competition on their own 
domestic markets, it is becoming essential for them to 
weave complex webs of cooperation arrangements, in 
particular by creating technological and commercial 
cooperation networks at both Community and 
national level. For the Community public authorities, 
it is becoming important to ensure, in this context of 
globalization and on the basis of balanced rights and 
obligations, that its competitors' markets are as open 
as its own. 
The causes of the present situation 
in this context 
14. Certain causes are of a cyclical nature. To begin 
with, the adverse effects of the economic cycle char-
acterized by a slowing down of growth are being 
aggravated by the fall of the US dollar and the yen in 
relation to the ecu. With the depreciation of the yen 
and the US dollar, competitive pressure from 
Japanese and American goods on the European mar-
ket has grown sharply. 
15. Most are structural, however, and have been 
highlighted by the poor general economic climate of 
the 1990s. They are manifold and interrelated. In 
order to analyse them, we will use the latest theoreti-
cal models 1 developed for the study of the competi-
tive advantages of nations and apply them to the 
European IT and electronics industries. The analysis 
is based on four elements: demand conditions, factor 
1 See in particular M. E. Porter: 'The competitive advan-
tage of nations', Harvard Business Review, March-April 
1990, and The Free Press, New York, 1990. 
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conditions, related and supporting industries, and 
firm strategy, structure and rivalry. 
In addition to these factors, unequal competition 
conditions are accentuated by the public authorities. 
Demand 
16. The Community market has inherited a high 
degree of fragmentation in relation to the other large 
markets in America and Japan. This has particulary 
serious consequences for the European IT and elec-
tronics industry. 
The limited scope of its markets, often still confined 
to the national level has restricted the exploitation of 
economies of scale. European firms are therefore 
faced with higher unit production costs than their 
competitors. This is even more of a handicap since its 
effects are dynamic and cumulative. 
For the same reasons, European firms have not been 
able to exploit 'network externality' effects. These 
effects appear when a user's choice is influenced by 
the size of the firms concerned or the total number of 
users of the products he wishes to buy. These net-
works attract users and they become captive for rea-
sons unrelated to price, but linked to the difficulty of 
converting existing hardware, a wide range of com-
patible products or services, and the life of the net-
works. The segmentation of the Community market 
has restricted the size of networks and the number of 
users for European firms. 
The former development of proprietary standards 
and systems, long used to create captive national 
demand, becomes a handicap at a time when Euro-
pean firms, which have never commanded suffi-
ciently large markets to impose their standards, are 
obliged to change to open standards and systems. 
This essential change is called for by users but it does 
have the effect of eroding European computer hard-
ware manufacturers' profit margins since the markets 
for open systems are more competitive. It also 
increases their costs, since the old and new genera-
tions of equipment have to be maintained simulta-
neously during the transitional phase from one to the 
other, while maintaining compatibility with dominant 
proprietary systems. 
17. The lack of leading-edge users 1 in Europe, in 
contrast to the United States and Japan, prevents the 
European IT and electronics industry from exploiting 
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all the advantages of being first to market in new 
fields. However, for the development of the IT and 
electronics industries, the existence of a dynamic and 
demanding market plays a decisive role. The quality 
of demand is as important as quantity. The advan-
tages of leading-edge demand are not only technol-
ogical, but also commercial and financial. Indeed, it 
is during the period when a product is introduced 
that prices are high and profit margins sufficient to 
release the resources needed to finance R&TD and 
prepare subsequent generations of products. 
Supply 
18. Competition conditions are unequal between 
different areas. On a market which, in the case of IT 
and electronics, is world-wide, and where certain 
firms must employ a global strategy to survive, these 
differences become economically decisive and pose a 
political problem. While the degree of competition 
and openness to direct foreign investments is increas-
ing in Europe with the completion of the internal 
market, certain foreign markets are still practically 
closed to the penetration of Community investments 
and products. While European fmns must st~p ~p 
their efforts, and invest and develop partnerships m 
third countries, there are many reasons why they may 
come up against barriers to such initiatives. At a time 
when competition rules are becoming stricter in the 
Community, in other competing areas measures re~at­
ing to concentrations and aid allowed are becommg 
more flexible or are sometimes remaining less strict. 
This state of affairs facilitates or on the contrary 
makes very difficult, depending on the internal m~­
kets of fmns, their simultaneous presence or the dis-
tribution of their products throughout the world. The 
same applies to the concentration and vertical inte-
gration facilities offered to them. 
19. Similarly, in view of the considerable volume of 
investments in R&TD and production capacity, 
financing conditions militate against the IT and e~ec­
tronics industries in Europe. In contrast to the Umted 
States the financial system is reluctant to invest in start-~ps. In contrast to Japan, the cost of financing 
R&TD and capacity investment is high in Europe 
1 European demand is estimated to be two to three years 
behind the American and Japanese markets and is reluc-
tant to buy until new innovative products spread on to 
external markets. 
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and access to finacial resources is difficult in the case 
of long-term or high-risk operations. 1 This allows 
Japanese firms to devise a long-term development 
strategy and invest at lower cost. 
20. Availability of skilled staff. Rapid technological 
advances have made the European IT and electronics 
industry heavily dependent on highly skilled staff 
with state-of-the-art knowledge. However, in the 
labour market there are not enough engineers and 
researchers with recent training in the production, 
adaptation or use of these technologies. For the same 
basic population, Japan trains 80 000 engineers a year 
as compared with 41 000 for Germany and France 
together. Due to a lack of qualified staff (systems 
engineers, staff trained in computer-aided manage-
ment), user industries and small businesses in parti-
cular are unable to make the most of competitive 
openings arising in the IT field. This means that 
demand on the European market is less advanced 
and less receptive to innovations than in the United 
States or Japan. 
The structure of the European 
productive fabric 
21. The relations between the IT and electronics 
industry and the surrounding industrial and scientific 
fabric are crucial. They can take many forms: access 
to basic knowledge depends on relations with scien-
tific circles; knowledge of market needs, and users' 
ability to develop leading-edge markets, depends on 
relations between manufacturers and users. Relations 
within and between industries allow the exploitation 
of complementary features and technological and 
commercial interdependences within the IT and elec-
tronics product family, and between small and large 
businesses. All these relations result from the com-
pactness, solidity and dynamism of the productive 
fabric around industrial and scientific poles of com-
petitiveness. 
In Europe, vertical integration of IT and electronics 
firms is relatively limited in comparison with Ameri-
can and especially Japanese firms. It failed in the 
past because European computer manufacturers tried 
to generate upstream business by making compo-
nents, but only for their own needs. Since the markets 
within fmns were insufficient, they were not able to 
reach critical production volume thresholds. On the 
other hand, this strategy has led to beneficial results 
for certain American groups, notably IBM, which 
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were large enough to guarantee sufficient outlets 
within the enterprise. In Japan, vertical integration 
has succeeded since component production by con-
sumer electronics or IT fmns was oriented towards 
the export market, regardless of the cost. Groups such 
as Toshiba, Hitachi, NEC and Fujitsu belong to the 
top I 0 companies in the world in two and sometimes 
three segments of the components-IT-consumer elec-
tronics chain simultaneously. Inadequate integration 
in European fmns, in relation to their American and 
Japanese competitors, is a handicap, particularly as 
far as components are concerned. 
Although there is plenty of cooperation on precom-
petitive research in Europe, cooperation arrange-
ments on the development of new products are all 
too few and far between. For certain products such as 
memories, liquid-crystal displays (or HDTV), they are 
or will become indispensable, in view of the human, 
technological and financial resources which can only 
be mobilized on a European scale. 
Finally, the structure of the European productive fab-
ric also has gaps in it as far as relations between man-
ufacturers and users are concerned, which is a hin-
drance notably for start-ups and in complementary 
arrangements between large and small companies. 
Such relations exist in software and applications -
where European competitiveness is high - but are 
generally insufficiently developed. 
European business strategy 
22. With the exception of precompetitive R&D, the 
industrial strategy of Community fmns has failed to 
take sufficient account of the Community dimension 
and long-term prospects. Opportunities for coopera-
1 The financial costs for R&TD in Japan are substantially 
less than in Europe. A recent study published by the Fed-
eral Reserve Bank of New York shows that, in the 
medium term, costs may vary by up to 10 percentage 
points. Long-term investments made by Japan simul-
taneously on all fronts are colossal and their origin can-
not in any way be explained by profit margins on the 
domestic or external markets. Furthermore, in Japan the 
major groups are concentrated around a bank which par-
ticipates directly in strategic development decisions and 
their financing. Access to financial resources is therefore 
secure and not dependent on the fiTIDs' short-term prof-
its. 
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tion with Community and international partners have 
not been fully exploited. As regards innovation and 
production, European firms have failed to take full 
advantage of the opportunities for cooperation 
created by the major Community technology pro-
grammes and have not put long-term global strategies 
in place early enough. In this context, we should con-
sider whether R&TD policy has not been too limited 
to the precompetitive area. It has however been Com-
mission policy up to now to leave near-market 
research to the companies themselves so as to main-
tain the incentive for them to compete through inno-
vation. 
European firms must simultaneously sustain their 
R&TD efforts and capacity investments, manage 
their change towards both the Community and world 
markets and assimilate the many internal and exter-
nal restructuring operations which they must carry 
out, while losing no time in finding a place on the 
most promising and innovative market segments 
which many have yet to enter (peripherals, micro-
computers and portables). This requires considerable 
financial resources which they can raise neither inter-
nally, as competition is fierce, nor externally, as the 
financial system in most Member States is not prop-
erly geared to financing long-term or high-risk opera-
tions. 
The European IT and electronics industry's R&TD 
investment capacity needs are considerable. In the 
recent past European firms have made great efforts: 
on average they spend as much as their American or 
Japanese competitors in relation to their turnover 
(some 9.5% and 8.0% of sales are spent on R&TD 
and capacity investment, respectively). The financial 
resources to be mobilized for the seven largest Euro-
pean firms amounted to around ECU 14 billion in 
1989. Despite these efforts and taking account of 
their relatively small size, these resources are still 
lower than the investment expenditure of the six larg-
est Japanese firms (ECU 22 billion) and seven largest 
American firms (ECU 20 billion). 
23. European frrms have a high-quality technologi-
cal base, but fail to bring enough innovative products 
on to the market quickly enough. There is a shortage 
of new firms in Europe, especially small ones, to 
exploit the new market openings which are con-
stantly arising through rapid technological develop-
ment. There are three reasons behind this: the first is 
the hesitant market. The second concerns finance: 
frrms have insufficient financial resources and banks 
are reluctant to take risks. The third results in parti-
cular from the shortage of skilled staff in systems 
management. 
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The inequality of competition 
conditions is accentuated by public 
authority involvement 
24. The structural characteristics of the IT and elec-
tronics market described above (substantial econom-
ies of scale and learning, high entry and exit costs) 
lead the most powerful frrms to acquire dominant 
positions, build barriers to entry, form cartels or 
closely control the use of certain technologies, sub-
contracting networks and distribution systems. In 
addition to these imperfections of the market, various 
failures of the competition mechanisms appear: 
external effects between activities or geographical 
areas, public facilities, especially R&TD where pri-
vate production is insufficient and information 
incomplete or unbalanced. These failures call for 
information, coordination and stimulation functions 
which the pricing system alone, however 'perfect' it 
may be, cannot provide. 
These imperfections and failures of the market 
mechanisms, and also the economic and social 
importance of the IT and electronics industries have 
encouraged the public authorities of the major econo-
mic zones to pledge support to the industry and pro-
vide it with a competitive advantage on a local basis. 
25. In the United States the public authorities have 
taken part in an intense debate on maintaining 
American technological supremacy using national 
security as the main pretext, and have widened their 
range of economic policy instruments. The involve-
ment of the public authorities has taken on various 
forms. 
Massive orders for hi-tech equipment are being 
placed by various departments and agencies (in parti-
cular the Department of Defense), and expensive 
R&D programmes, backed up by the creation of 
university networks, are under way. The implementa-
tion of competition laws has been watered down. 
Special procedures apply in certain sectors with 
regard to foreign firms carrying out their activities in 
the USA. The implementation of the Buy American 
Act enables preferential treatment to be given to 
American frrms. 
Discrimination against American firms of foreign ori-
gin as regards R&TD is being practised by the 
Department of Defense, and Sematech is one exam-
ple here. As negotiations stand at present, the GATT 
rules are applied in a selective fashion. 
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Bilateral pressures (Super 301) to obtain reciprocity, 
based on the 1988 Omnibus Trade and Competitive-
ness Act, aim to allow American firms to penetrate 
third countries' markets, under threat of unilateral 
retaliatory measures (the Community has been desig-
nated a 'priority country' for telecommunications); at 
the same time, the USA is calling for 'national treat-
ment' from its trading partners which would like to 
see reciprocal opening-up of the markets. 
26. In Japan, the policy of the public authorities is 
based on various instruments with mutually reinforc-
ing effects: backing for business cooperation in terms 
of strategic planning and of scientific and technical 
cooperation; virtual closure of public procurement to 
foreign companies while ensuring a high degree of 
internal competition; support for the setting-up of 
major diversified vertically and horizontally inte-
grated groups, capable of sustaining for several years 
the losses incurred by the market launch of new 
products usually manufactured on the basis of tech-
nologies originally acquired externally. Japanese 
industry is geared to long-term strategies. The 'Keir-
etsu' also provides a high level of cooperation and 
solidarity between Japanese firms. 
The Japanese market is protected structurally by the 
way the productive system is organized, with support 
from the public authorities. The big Japanese con-
glomerates generally have a dual banking and com-
mercial focus. The banking side takes care of the 
financing, according to the group's strategy, of long-
term or high-risk operations such as research and the 
production of innovatory products. The sales and dis-
tribution side (notably in consumer eletronics) deals 
with the promotion of products, market research and 
control via the captive markets created between the 
companies in the group. 
Comparative studies show that the prices charged for 
certain equipment in Japan are far higher than in 
other parts of the world. 
27. The other South-East Asian countries have also 
greatly consolidated their foothold in the IT and elec-
tronics industries, in particular via long-term techno-
logical development programmes (such as the 10-year 
'Submicron process technology development' pro-
gramme in Taiwan) and an intensive investment stra-
tegy. 
28. The Member States have all developed their 
own R&TD policies accompanied by different instru-
ments and have launched numerous national and 
international initiatives (such as the European Space 
Agency, the Eureka initiative and aeronautical and 
military cooperation projects). 
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The Community, so far with very limited powers in 
the field of defence, has concentrated on the comple-
tion of the internal market, an essential step to make 
firms look, think and act beyond national frontiers. It 
is also committed to the strict application of the law 
concerning the competition conditions set out in the 
Treaty, the liberalization of telecommunications in 
the same spirit, and in particular the implementation 
of a major technological cooperation policy, more for 
the stimulus it provides than for the scale of financ-
ing involved. 
Committed to a policy of opening up to competition, 
it has actively promoted a standardization policy in 
favour of open systems geared towards hardware 
compatibility. It has decided to promote the develop-
ment of trans-European networks which, through 
their structural effects, will ensure that full economic 
and social advantage is taken of the completion of 
the internal market. These trans-European networks 
relate in particular to computerized communications 
service vocational training networks. 
As far as trade is concerned it has endeavoured, so 
far with limited success, to obtain from its main trad-
ing partners an open, multilateral international trade 
system, ensuring, on the basis of the principle of bal-
anced rights and obligations, that its competitors' 
markets are as open as its own. 
It has also been concerned to continue the integra-
tion of the European markets by new agreements 
with the EFf A and East European countries. 
These are all positive measures. They have not yet 
managed, however, to offset the failures of the mar-
ket and imperfections in competition which charac-
terize the IT and electronics market. 
A Community approach 
A reference framework 
29. Measures to be taken to restore the competitive-
ness of the electronics and IT industry depend on 
firms themselves taking the initiative and facing up to 
their responsibilities, and on their capacity to make 
the most of the new opportunities presented by the 
single European market. 
Despite their present difficulties, ftrms must follow a 
long-term strategy which allows them to maintain 
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and step up action to increase productivity, modify 
their operating and distribution structures, anticipate 
technological developments and client needs, pool 
their efforts and become more complementary in cer-
tain fields, and form alliances on a European and 
world scale, while observing Community competition 
rules. 
If firms can make a clear and unequivocal commit-
ment to activities of this kind, supported by the new 
market conditions and in accordance with the rules 
of competition, it is up to the Community or the 
Member States, applying the principle of subsidiarity, 
to help create a favourable environment for them, 
taking into account in particular the importance of IT 
and electronics for the whole of society. 
30. In order to back up firms' initiatives, the Com-
munity must identify the European interest before 
making proposals for measures to be taken in this 
field. One objective is to allow firms to have access to 
the markets for products, investment and technolo-
gies. The completion of the internal market is an 
essential contribution to this but firms will need time 
to take advantage of all the opportunities it offers. 
This may not be enough, however. In a context of the 
move towards global markets and substantial econ-
omies of scale, production geared to the world mar-
ket has become essential. IT and electronics firms are 
increasingly inclined to manufacture their products 
on the spot, so as to take advantage of the proximity 
of the market and the special relations with clients 
which result. Access to the markets must include the 
possibility for direct investment and exports in all 
parts of the world. 
31. As a precondition for the expansion of Euro-
pean industry, it must also have access to technology. 
Indeed competitiveness cannot be achieved without 
it and without the latest products incorporating tech-
nology, given the expansion in trade, the growing 
interdependence of economies and the increasingly 
hot pace of the marketing of new products. This 
applies primarily to components; frrms need satisfac-
tory access to components so as to be able to con-
tinue to place innovatory products on the market. 
A second important condition, indissociable from 
access to markets and technologies, involves mastery 
of technologies in Europe. This may be unrelated to a 
frrm's origins but is closely linked with the type of 
R&TD work it carries out in Europe and the way in 
which it disseminates its technologies outside. This 
means that the risk of a break in external sources of 
supply, especially in microelectronics, is reduced by 
the Community's capacity to develop products to 
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deal with that eventuality, should it prove necessary. 
It also means the capacity to develop these technolo-
gies in harmony with European societal develop-
ment. 
A third factor relates to European frrms whose basic 
markets are largely in Europe, with the positive 
effects on strategic decision-making, mastery of the 
technology and innovation in Europe which this 
entails. Firms with the bulk of their activities taking 
place in Europe do not enjoy the same advantages as 
their competitors on their national markets, and face 
imperfections in the system of competition or failures 
of market mechanisms at international level. 
It is against this background that the Commission is 
proposing Community action to help ftrms through 
the adjustment process which they are facing, and 
help them meet customer needs, without taking artifi-
cial measures to support them. 
Proposals for action 
There are five proposals altogether, relating to 
demand, technology, training external relations and 
the business environment. 
Demand 
32. The creation of trans-European networks, as 
advocated by the Commission incorporating harmon-
ized telecommunications services, will considerably 
stimulate the demand for IT and electronic equip-
ment. t 
33. Computerized telecommunications links 
between administrations must be set up as quickly as 
possible and a high level of interoperability of infor-
mation systems achieved, while respecting human 
rights, in order to speed up integration of the Euro-
pean market. Preparatory R&TD activities are 
planned under the third framework programme 
(1990-94). 2 
1 'Towards trans-European networks - for a Community 
action programme' (COM(90) 585 final). 
2 Proposal for a specific programme on the development 
of telematics systems in areas of general interest. 
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34. This action must be accompanied by the launch 
of projects designed to modernize or create, with the 
help of computerized telecommunications, infrastruc-
tures in the fields of distance learning, transport, 
public health and the environment. Another project 
might relate to the gradual introduction of broadband 
services networks into the Community, in particular 
by the implementation of an international pilot pro-
ject for a broadband network between research 
centres. Projects relating to a pan-European high-
definition television service could also be studied and 
business applications found. 
These infrastructures for meeting user requirements 
will necessitate substantial investments in the Mem-
ber States over the next I 0 years. These investments 
will be all the more profitable and effective if they 
can draw on full-scale Community-wide trials. 
The Community's role will be limited to providing 
the necessary impetus and coherence, helping to 
define overall projects, coordination - especially for 
the exchange of results - and taking the general 
measures for which it is responsible, for instance har-
monization of architecture and protocols. The invest-
ment necessary to implement projects drawn up and 
prepared in this way will have to be largely financed 
by the parties concerned, although this does not 
necessarily rule out Community support, notably 
through the use of the appropriate financial engineer-
ing mechanisms. 
35. Intensified joint efforts will be needed to dis-
seminate and exploit the results of R&TD work on 
IT and electronics conducted at Community or 
national level or in a multinational framework such 
as Eureka. 
The national bodies responsible for conducting these 
tasks will have to work together with the Commis-
sion's departments on computerized telecommunica-
tions networks and cooperation projects targeted pri-
marily at SMEs. 
36. Increased user involvement in the Community's 
technological development programmes will be 
sought, both in their initial phases and if they are 
extended, in particular in the context of Eureka. 
Technology 
37. In order to keep pace with the extremely rapid 
rate of technological development in electronics and 
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IT, satisfy the growth in demand and maintain an 
active role on a market which is becoming global in 
scale, the Community could consider launching a 
second generation of R&TD, ranging from projects at 
the precompetitive stage to projects geared more 
closely to the market. 
This second generation, which is already emerging 
through the pilot projects being conducted under the 
third Community R&TD framework programme 
(1990-94) adopted by the Council on 23 April 1990, 
will be characterized in particular by the concentra-
tion of work on a smaller number of better targeted 
projects, closer cooperation with users, provision of 
training linked to advanced research and opening-up 
to international cooperation. 
38. The guiding principles of the technology pro-
jects would rest on the following considerations: 
(i) It would make eminent sense to build further on 
points of strength in as far as they continue to offer, 
like software and CIM, potential for growth. 
(ii) The frontier between computer software and 
hardware, predicated by the need to optimize the 
cost/benefit ratio, keeps moving towards ever more 
powerful systems, thanks to progress in microelec-
tronics technologies, which allow more and more 
functions to be integrated on to one chip. 
In a sense, it can be said that today's systems will be 
tomorrow's chips. It is therefore essential to master 
the technologies on which these components are 
based in order to secure the continued growth of the 
software and systems industries. 
(iii) Most technologies are on the brink of radical 
change or a new generation, which offer opportuni-
ties for bridging existing gaps and taking the lead 
again. This is the case in priority areas, like micro-
electronics, peripherals and high-performance com-
puting. 
Projects implemented towards this end would need 
to be of a different nature depending on the objective 
pursued. Mobilizing projects aimed at accelerating 
technology take-up on a broad scale would thus need 
to be carried out alongside integrating projects aimed 
at mastering and consolidating a selected range of 
interdependent technologies. 
These major projects, that would involve participa-
tion from all over the Community, would represent 
the core of R&TD effort and would have to be 
funded from the Community budget and as appro-
priate by national, regional or local sources, in parti-
cular within the context of Eureka. 
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Among the main objectives to be pursued, one could 
mention: 
• For software, to increase productivity by concen-
trating on production methods and tools and their 
early transfer to users in the framework of mobilizing 
project(s), involving notably SMEs. 
Emphasis will be on software re-usability as well as 
on precompetitive work on both systems and applica-
tions interfaces. 
The creation of a trans-European software institute at 
the initiative of Community industry could receive 
Community support. Provision is made in the third 
framework programme for a pilot experiment (Euro-
pean systems and software initiative). 
• For computer-integrated manufacturing (CIM) and 
engineering, to strengthen European manufacturing 
capabilities by the timely provision of the most 
powerful technologies of the IT and electronics 
industries. These will help to shorten design-to-prod-
uct time, implement just-in-time strategies, and make 
for more flexible production, especially small, diver-
sified runs under severe time constraints. These tech-
nologies are also essential for achieving decisive 
quality improvements. 
• For microelectronics, to develop integrated-circuit 
design and manufacturing technologies for both stan-
dard components (memories and logic circuits) and 
custom integrated circuits (ASICs), R&TD work 
building on and carrying further the collaboration 
established under Jessi. To supplement the above, 
efforts would need to be undertaken to provide 
microprocessor capabilities with particular emphasis 
on the definition of a family of new-generation archi-
tectures, securing compatibility and the transition 
from current-generation machines. 
• For peripherals, to establish capabilities for devel-
oping input/ output devices and subsystems. Special 
attention should be given to high-resolution flat-
panel display technology currently based on liquid 
crystals (LCD). A specific industrial commitment 
should be obtained on this. It is also essential for the 
development of consumer electronics. 
• For high-performance computing (HPC), to take 
advantage of the possibilities offered by progress in 
the field of parallel processing, through which com-
puting power is expected to be increased by a factor 
of I 000 by the end of the century. This will revolu-
tionize the field and open horizons to applications 
for new users. This represents a major challenge in 
software. Once the complex software problems have 
been overcome, there should be rapid exploitation in 
many fields, such as simulation, forecasting and 
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optimization in manufacturing industry, environment 
and meteorology. A project lasting 10 years will prob-
ably be needed to master this new approach and all 
its implications. A preparatory phase is planned 
under the new programme on IT within the third 
framework programme. 
• For telecommunications, to respond to the growing 
demand for improved user friendliness, better econo-
mic return, faster response times and increasing free-
dom of choice and flexibility in integration of ser-
vices. This should be achieved by the development 
'intelligent' networks, integration of flexible services, 
and the extension of multitasking capabilities to 
create or improve telecommunications networks 
while safeguarding data integrity and security. The 
objective would be to achieve response times and 
performance comparable to what is obtained today in 
companies' local area networks. Integrated broad-
band network technology provides both the capacity 
and the generic intelligence to respond to the user 
needs. Satisfying user demands requires a sustained 
effort of mobilizing and integrating technology and 
advancing international standardization at a rapid 
pace. Second-generation efforts should concentrate 
on the systematic development and validation of 
modular standardization of common parts of services 
enabling open service implementations to evolve 
with demand. 
Training 
39. The Community urgently needs to train research 
scientists and engineers capable of developing and 
making maximum use of the new information tech-
nologies, where new generations are constantly 
emerging. 
Multidisciplinary training measures could be 
launched or stepped up. They would be targeted at 
training staff and at staff engaged in production and 
management in firms using and supplying computer-
ized telecommunications products and services. 
Training activities should also be developed to pro-
mote new forms of business management, integrating 
computer applications and advanced telecommuni-
cations in new management and production systems. 
The Commission, in its communication to the Coun-
cil on trans-European networks, has already pro-
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posed specific measures on vocational training. 1 The 
R&TD framework programme for 1990-94 also 
includes an entire specific programme devoted to 
developing human capital and promoting the mobil-
ity of research scientists. The Commission has also 
been involved for a number of years, notably since 
1986, in the development of highly specialized pro-
grammes and initiatives on initial and continuing 
training in new technologies such as Delta, Cornett, 
Force and Euroform. 
Networks of excellence composed of both academic 
and industrial research teams, geographically distri-
buted throughout the Community, will continue to be 
set up in order to provide a critical mass of comple-
mentary knowledge and expertise, and help to share 
limited and expensive resources. 
External relations 
40. The Community can help to sustain a competi-
tive Community electronics and IT industry by 
adopting a trade policy based on the following six 
objectives: 
(i) maintenance of an open, multilateral interna-
tional trade system; 
(ii) the improvement of access to the markets of the 
main trading partners in electronics and IT (nota-
bly the United States, Japan and South Korea); 
(iii) establishment of fair competition in international 
markets; 
(iv) support for scientific, technological, industrial 
and commercial cooperation in the international 
arena; 
(v) continuing integration of European markets by 
means of new agreements with EFT A and East 
European countries; 
(vi) economic restructuring aid for the East European 
countries. 
41. The electronics and IT industries are directly 
concerned by the Uruguay Round of multilateral 
negotiations, and a satisfactory conclusion could 
make an important contribution to the achievement 
of the first two objectives. 
The Uruguay Round 'market access' negotiations are 
especially important for semiconductors and con-
sumer electronics. Inconsistencies in the present tariff 
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structure for semiconductors are liable to place the 
Community's processing industries at a competitive 
disadvantage. Within the constraints of the current 
global negotiations, the Commission will attempt to 
iron out these inconsistencies, while taking into 
account the respective interests of Community pro-
ducers and users. 
On consumer electronics, the Community has offered 
less substantial tariff reductions to its trading partners 
on certain products. In addition, the Commission 
will insist on the need to remove the numerous non-
tariff barriers which hinder imports of consumer elec-
tronic goods to some of our partners (in particular 
Japan). 
The Community is paying close attention to the pos-
sibility of the renewal of the bilateral agreement on 
semiconductors between the United States and Japan 
which has important direct implications for all the 
Community's electronics and IT industry. The Com-
mission will not hesitate to take action - as it did 
when the original agreement was concluded, by call-
ing for a GATT panel- if the new agreement con-
tains provisions which may be against the interests of 
the Community electronics and IT industries. 
Moreover, in view of the damaging instability of sup-
ply prices on the world components market, the 
Commission believes that the OECD should be 
asked to set up a new consultative forum on semi-
conductors. 
42. The Commission will seek to ensure equitable 
conditions of competition and market access for both 
products and technologies at world level. As interna-
tional competition intensifies and as markets become 
global, the fact that all companies competing in the 
world market are not operating under the same con-
ditions of competition may cause particular problems 
for specific markets and products such as those in 
electronics. For example, very large companies may 
use their extensive range of activities in the electron-
ics sector to cross-subsidize certain products and 
activities and seek to gain market shares by undercut-
ting their competitors. Similarly, in this sector, a high 
degree of vertical integration and the acquisition or 
existence of dominant positions could give rise to 
abuses in particular market segments, such as discri-
1 
'Towards trans-European networks: objectives and poss-
ible applications' (COM(89) 643 of 18 December 1989) 
and 'Towards trans-European networks - for a Com-
munity action programme' (COM(90) 585 of 5 December 
1990). 
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minatory practices, predatory pricing or refusal to 
supply. In the Community, if such practices were 
proved, they would be subject to the prohibition of 
Articles 85 and 86. The Community must insist that 
its competitors and the public refrain from such prac-
tices and that the public authorities put in place an 
efficient system to prevent such abuses. The response 
to external competitive pressures must be to secure a 
situation in which Europe's competitors refrain from 
unfair practices in their own or third country markets, 
not to modify the application of the rules in the 
Community. Competition policy strengthens Euro-
pean companies and is not a luxury to be discarded 
when there is competition from outside. New Com-
munity measures to control concentrations have an 
important part to play. 
The Commission will investigate the existence of 
such practices among the Community's main com-
petitors. If abuses and unfair practices can be shown 
to exist, pressure will be brought to bear on the rel-
evant authorities. Identification of specific obstacles 
to fair competition followed by pressure on the 
public authorities has brought positive results in other 
sectors. For example, as a result of Community pres-
sure, access has been granted to the Tokyo Stock 
Exchange. Partly as a reaction to international criti-
cism, Japanese competition policy is being reformed 
and strengthened. The Japanese and US authorities 
must be pressurized to go further in this direction so 
as to bring about a situation where the main interna-
tional trading partners can operate under roughly 
equivalent competition rules. 
43. While meeting its international obligations, the 
Community will have to fall back, where necessary, 
on its customs regulations (temporary suspension of 
the autonomous duties of the common customs tar-
itl) and its trade policy instruments (such as anti-
dumping measures and customs duties). In any 
event, the anti-dumping procedure can only be con-
sidered as a last resort. For this reason it is necessary 
to maintain detailed statistics and use all available 
bilateral and multilateral consultative forums in order 
to anticipate and avoid those situations which could 
result in the Community having no other choice than 
to take anti-dumping measures. 
The Community applied the anti-dumping regula-
tions to several electronics and IT products in the 
period 1985-90: semiconductors, photocopiers, prin-
ters, video-recorders and television receivers. It seems 
that the effects of anti-dumping measures can vary, 
owing to the peculiarities of the markets for these 
products and the controversial impact of these mea-
sures on consumers and the industries which use 
components. 
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In any event, application of Article 115 will not be 
possible at the intra-Community borders once the 
internal market has been completed. 
44. In the search for a balance between interna-
tional cooperation and technological independence, 
frrms should take responsibility for their strategic 
choices in this area, while the public authorities have 
the important role of providing appropriate frame-
works for trade and cooperation. 
45. The Community, in close collaboration with the 
industrialists concerned, has already taken part in 
international cooperation, for example in the field of 
standardization. Other opportunities are now emerg-
ing, such as the project for a programme on intelli-
gent manufacturing systems (IMS). A number of 
areas of technological cooperation are currently being 
explored with American organizations. The Com-
munity itself should also seize the initiative in 
launching scientific cooperation programmes. 
46. The Community will continue current negotia-
tions with the EFT A countries with a view to creating 
a European economic area. The huge market which 
will be created in this way will offer fresh growth 
opportunities for the electronics and IT industries. 
47. The Community must face up to its responsibil-
ities viS-a-vis" the Central and Eastern European coun-
tries and help them to bridge the technology gap and 
make good their inadequate infrastructure, especially 
in telecommunications. In time these countries will 
offer new opportunities and prospects for industrial 
cooperation. Their needs are very considerable: their 
production system must be adapted or changed and 
IT has a central part to play in their efforts to catch 
up. 
The business environment 
48. The implementation of the concept of industrial 
policy also calls for further measures in the field of 
electronics and IT designed to create a healthy busi-
ness environment. 
49. Improving financing systems. Given the import-
ance of financing systems for frrms which are 
capital-intensive and require high R&TD expendi-
ture, the public authorities should hold discussions 
with banks and financial institutions on ways in 
which risk capital could be employed in conjunction 
with taxation measures. 
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Training schemes for staff in the banking sector 
encompassing both the financial side and computer-
ized systems applications should also be looked into. 
50. Faster standardization and integration of stan-
dards into products (hardware and software). Since 
products now become obsolete so rapidly, European 
frrms are finding it increasingly difficult and costly to 
manage the evolution of standards. Ways of speeding 
up the procedures for drawing up standards, es-
pecially those relating to software, should be studied 
with European and national standards institutes. 
European industry must also build new standards 
into its products and systems more quickly, like its 
foreign competitors, so as to derive maximum benefit 
from such standards, and must play an active role in 
the European, foreign and international standards 
bodies. 
51. Closer involvement of the development of elec-
tronics and IT in the introduction of structural poli-
cies. The structural Funds make a significant contri-
bution to the development of the less prosperous 
regions, by promoting the infrastructure for technol-
ogy transfer, the dissemination and exploitation of 
research results, and the launching of training 
schemes in science, technology and management. 
These measures are among the priorities for develop-
ment established, for each of the Community's less-
favoured areas, within the Community support 
framework. In addition to these measures, the Com-
mission has adopted a series of Community initia-
tives such as Stride, STAR, Telematique and Prisma. 
These initiatives help to create an environment that 
favours the development and dissemination of new 
technologies in frrms, especially small businesses, in 
these regions. These structural measures should con-
tinue, and be better targeted where necessary, espe-
cially in the most disadvantaged areas. 
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52. Developing infrastructure for cooperation. The 
dialogue between the various groups involved needs 
to be stepped up, a move which could lead to the for-
mation of partnerships. 
Special measures could be considered or stepped up 
to help SMEs to expand their networks and step up 
their activities beyond their national frontiers. 
Pilot operations for cooperation between SMEs, large 
frrms and research centres at Community and inter-
national level should be launched, multi-sectoral 
basic technologies promoted in the framework of 
overall technology policy and the need for major 
industrial investments in basic components required 
for future generations of data-processing and elec-
tronics products taken into consideration. 
The progressive integration into components of the 
functions contained in information and communica-
tion systems requires an improvement in cooperation 
between semiconductor manufacturers and users. 
The Commission will continue its efforts to facilitate 
the formation of such cooperative partnerships. 
53. This communication is intended to serve as 
background for a debate with the Member States, the 
European Parliament, the Economic and Social 
Committee as well as the industries, manufacturers 
and users concerned, in order to analyse the situation 
as perceived by the Commission and discuss the ac-
tion to be taken. 
This should enable the Commission to enter into 
fruitful dialogue with industry, users and investors, in 
order to assess the situation in greater depth from a 
dynamic perspective and to identify conditions for a 
long-term recovery, while respecting the roles of the 
parties concerned. 
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Promoting the competitive environment for the 
industrial activities based on biotechnology within 
the Community 
Situation and perspectives in 
biotechnology 
The importance of biotechnology 
Biotechnology is a key technology for the future com-
petitive development of the Community and it will 
determine the extent to which a large number of 
industrial activities located within the Community 
will be leaders in the development of innovatory 
products and processes. The recent Commission 
communication on industrial policy stressed that 
only those industries in the forefront of technological 
process can maintain and improve competitiveness in 
the European economic system as a whole. The capa-
city of the industries which use biotechnology as a 
tool of production to play a leading role in research 
and to master industrial applications will be crucially 
affected by the economic environment within which 
these industries work. The main responsibility for 
industrial competitiveness rests with frrms them-
selves. It is, therefore, crucial that public authorities, 
both at the Community and Member State level, pro-
vide clear and predictable conditions for the activities 
of industry. This strategic dimension is important if 
the Community is to be in a position where it can 
offer a combination of factors and/or preconditions 
essential to the full industrial diffusion of biotechnol-
ogy. 
An indication of the potential size of this sector can 
be ascertained from an estimate, according to indus-
try sources, that world sales of biotechnology-derived 
products (excluding fermented foods and drinks) 
were approximately ECU 7.5 billion in 1985, repre-
senting three times the volume of investment in the 
field made between 1980 and 1985. Industry esti-
mates for the year 2000 vary widely between ECU 26 
billion and ECU 41 billion. Even the conservative 
estimate yields a threefold increase in sales. 
The recent increase in biotechnology products is only 
a beginning. It is clear that biotechnology will have a 
strategic significance in dealing with some of the 
major challenges facing the developed and develop-
ing world, i.e. food, health, environment and popula-
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tion growth. Biotechnology will play a significant role 
in protecting and improving our environment. New 
vaccines, developed through biotechnological tech-
niques, have already saved many lives and improved 
the quality of life for both humans and animals. 
Efforts are being directed towards the development 
of drought resistant plants, of great interest to many 
developing countries, and making certain plants 
unattractive to their traditional predators thus reduc-
ing the need for excessive use of pesticides. The 
application of biotechnology to increasing food prod-
uction will be of great importance to developing 
countries while, at the same time, having a profound 
impact on agriculture in the Community with major 
implications for the Community's agricultural policy. 
At the same time, biotechnology suffers from a bad 
image amongst policy-makers and the general public. 
Concerns have been expressed about the potential 
impact on human and animal health and the envi-
ronment resulting from the incorrect use of new bio-
technology. Each strategy to improve the economic 
framework for biotechnological techniques must be 
aware of these dimensions, not only as a constraint 
but as a challenge to balance the different aspects. 
Although some of the expressed fears seem exagger-
ated they are, nonetheless, of great political influence. 
It is imperative therefore that problems of public 
acceptability, and ethical questions raised, be recog-
nized and dealt with. It is suggested that there should 
be advice available to the Commission in the area of 
ethics in biotechnology. 
The biotechnology revolution will ultimately have an 
impact on our everyday lives as profound as that of 
information technology but the time dependence of 
industrial applications must be recognized. While 
scientific progress is as rapid in many areas of biol-
ogy as informatics, for many of the applications, 
especially those where added value is greater, as in 
the pharmaceutical industry, the time required for 
innovations to reach the market is much greater, 
largely due to the time required for registration. This 
cost (in terms of time as well as money) makes pre-
normative research in such sectors particularly impor-
tant. 
It is of paramount importance that the industries 
using biotechnology develop competitively. This 
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need to create favourable conditions for the biotech-
nology industries, which are crucial to the develop-
ment of the Community as a whole and which will 
affect competitiveness across a broad spectrum of the 
Community's industries, including the agricultural 
sector, must be combined with the protection of 
human, animal and plant health, safety and the envi-
ronment. In fact, the need to achieve higher stan-
dards of health, safety and environmental protection 
do not act as limiting factors but as major opportuni-
ties for industry to develop through biotechnology 
more precise, effective and non-polluting products 
and services which will contribute to these aims. It is, 
therefore, the role of government to ensure that the 
framework which is provided for such activities is 
comprehensive enough to satisfy public concerns 
while, at the same time, encouraging the industrial 
development of biotechnology. The Commission 
considers that the Community should be attractive to 
both Community and non-Community investors so 
that it may reap the benefits which will accrue from 
the industrial application of biotechnology. The pur-
pose of this communication, therefore, is to examine 
the future perspectives for competitive biotechnology 
in the Community. 
The Commission has been active, through communi-
cations to the Council in 1983 and 1986, in defining a 
comprehensive framework for biotechnology and in 
identifying policies across a broad spectrum of Com-
munity activities which aim at encouraging the condi-
tions necessary for competitiveness while ensuring 
the protection of health, safety and the environment. 
These Community activities have encouraged bio-
technology firms in the Community. 
The general approach to the Community's industrial 
policy was laid down in the aforementioned indus-
trial policy communication. The Commission consi-
ders that a separate paper on biotechnology is needed 
due to the growing importance of biotechnology in 
the Community. Biotechnology is confronted with 
differing expectations and strategies and this report 
shows the necessity to have a coherent industrial 
approach for competitive biotechnology in the Com-
munity. 
Macroeconomic indicators 
Description of the industries 
involved 
Within the Community, it is the pharmaceutical, 
agrochemical, food and drink sectors which have 
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been the most active in developing the industrial 
applications of biotechnology. Biotechnology has 
potential uses across a broad sprectrum of industries 
including energy, metal extraction, waste treatment, 
chemical products and bioelectronics. At the 
moment, however, the use of biotechnology in these 
industries is relatively undeveloped. 
It is estimated approximately 800 firms in the Com-
munity, I 000 in the United States and 300 in Japan, 
are active in biotechnological research. The vast 
majority of these frrms are small- and medium-sized 
enterprises in the pharmaceutical or chemical fields 
which are notable for having a high proportion of 
research staff specializing in contract research and 
contract manufacture. In addition, a significant pro-
portion of the frrms active in biotechnology in the 
Community are chemical and pharmaceutical multi-
nationals, providing a broad industrial base, with sig-
nificant financial and technological capacity, for the 
development of Community biotechnology. 
The importance of biotechnology in these main areas 
of application can be illustrated as follows: 
The agrochemical industry 
The majority of frrms active in this sector are multi-
national chemical companies whose agrochemical 
divisions only represent a small part of the total sales 
of the group. Product differentiation is a key factor to 
the competitiveness of this sector. Biotechnology has 
recently become a key area of research in this indus-
try with seed and plant development, e.g. drought-
resistant plants, dominating biotechnological devel-
opments. Attention has been focused on new prod-
ucts which will be environmentally safer and demon-
strate stronger pest control. However these new 
products are not expected to be commercialized 
before the year 2000. 
The pharmaceutical industry 
This sector includes products destined for both 
human and veterinary health care. The world phar-
maceutical industry as a whole is confronted with the 
high cost of developing new technologies and mar-
keting new pharmaceutical products. Differences in 
testing requirements and standards world-wide con-
tribute significantly to the high cost of R&D. In the 
Community alone, the current fragmented market, in 
terms of market authorizations and approval, results 
in significantly higher costs for European frrms. 
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The food and drink industries 
The European food and drink industries are made up 
of a mixture of firms and sectors with very different 
structural and operational characteristics. (These 
include, for example, the agricultural sector, which 
produces food and non-food raw materials, and the 
food industry which processes these raw materials.) 
This variety can be attributed to the diversity of mar-
ket demand, market size and the technologies and 
traditions particular to each country and each sector. 
Within these industries biotechnology has applica-
tions for new animal and plant varieties on the one 
hand and for new organisms, e.g. for making cheeses, 
on the other hand. 
Employment 
The current Community average for employment in 
the abovementioned sectors is 19.8% representing 
approximately 15 million jobs. All sectors expect a 
growth in employment levels due to biotechnology 
and it is estimated that approximately two million 
biotechnology-related jobs will be created in the 
Community in these sectors by 2000. 
The identification of the exact numbers of those 
employed in research in biotechnology is difficult in 
all Member States mainly because no differentiation 
can be made between biologists and those biologists 
specializing in biotechnology. 
It has to be recognized that multinational frrms have 
great flexibility in determining the location of their 
research facilities so there is considerable competition 
to attract such investment and the resulting employ-
ment. 
Industrial structure 
In terms of structure, the high costs of research, test-
ing, marketing, and patenting favour large com-
panies. Large frrms, with diversified resources, are 
also in a better position to afford the cash and time 
necessary before they can see a return on their invest-
ment in biotechnology. On the other hand, smaller 
start-up frrms have greater flexibility and faster res-
ponse times. Nevertheless there are big differences 
according to sector and product and it is evident that 
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cooperation is mutually beneficial to large and small 
frrms. This is supported by the fact that many of the 
SMEs which succeed in developing an innovative 
product either seek collaboration with established 
pharmaceutical or chemical frrms or are taken over. 
The interaction between the large established frrms 
and SMEs, e.g. takeovers, encourages the develop-
ment and commercialization of innovatory products. 
The industries involved in biotechnology are increas-
ingly characterized by participation in joint ventures 
between European, Japanese and United States frrms 
at an international level. Not only do the strategic 
alliances which have thus been formed extend across 
the whole spectrum of industry from SMEs to multi-
nationals but also to the university and pure 
research sectors. From a European standpoint it is 
thus important that the Community remains an 
attractive industrial site in order to build such alli-
ances on the basis of mutual interest rather than as a 
result of unilateral predominance. 
Financial aspects 
The financial strength of the Community industries 
involved in biotechnology is an asset; and the 
strength of these industries is illustrated by their 
activity in seeking strategic alliances or takeovers 
with US companies such as Zymogenetics and 
Genentech. A consequence of this activity is that 
some Community frrms have located certain biotech-
nology research and production facilities in the 
United States. 
The nature of State aids payable in respect of bio-
technology R&D varies widely throughout the Mem-
ber States and biotechnology R&D within the Com-
munity is fragmented when compared with the US. 
The Member State which devotes the most finance to 
R&D in biotechnology is the UK with a total outlay 
of ECU 500 million (public funds: ECU 185 million; 
private funds: ECU 315 mullion) in 1987. The total 
for the Community as a whole for the same year was 
ECU I 630 million (public only). This figure should 
be compared with the United States for the same year 
where a total of MECU 2 538 (federal: MECU 2 484) 
was available for biotechnology R&D. Furthermore, 
the greater availability of venture capital is often 
stressed as a comparative advantage of American 
frrms. On the other hand, long-term capital seems 
easier to obtain in the Community and, especially, in 
Japan. 
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Competitiveness of the 
Community's bio-industries 
The recently adopted communication on industrial 
policy stresses that the principal responsibility for 
competitiveness lies with industry itself. A number of 
factors determine this competitiveness, many of 
which are particular to individual markets, e.g. the 
size of the market, public perceptions, and, not least, 
company investment policy. Two factors in particular 
will affect the competitiveness of the bio-industries: 
(i) international policy strategies, 
(ii) intellectual property rights. 
The strategies applied by firms in the market are par-
ticularly important given the fact that Community 
ftrms compete on the national, Community and inter-
national levels. In international competition Com-
munity fmns are faced with comprehensive industrial 
strategies to which they must be able to react. The 
competitiveness of Community fmns will be better 
improved if the Community's competitive environ-
ment enables the completion of the internal market, 
the improvement of R&D and encourages coopera-
tion both at the Community and international levels. 
As biotechnology becomes a major priority for indus-
try and governments throughout the developed and 
developing worlds, the Community is participating in 
the related international scientific and technical 
cooperation. By maintaining scientific excellence, 
technological leadership and appropriate social poli-
cies (e.g. for training and human resource develop-
ment), the Community can manage and can benefit 
from the structural adjustments which the new know-
ledge and technology will require and facilitate. 
The following factors, many of which fall within the 
responsibilities of the public authorities, are also con-
sidered as potentially important in determining the 
competitiveness of countries involved in biotechnol-
ogy: 
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financing and tax incentives for fmns; 
government funding of basic and applied 
research; 
personnel availability and training; 
the legislative framework; 
intellectual property law; 
university /industry relationships; 
anti-trust law; 
international technology transfer, investment and 
trade; 
government targeting policies in biotechnology; 
public perception and consumer choice. 
The interplay of the factors which stimulate world-
wide economic growth, much of which relies on the 
interaction between research, industry and trade, is 
complex. Although it is difficult to measure competi-
tiveness by a single figure one indication could be the 
flows of direct investment representing investment by 
EC fmns in the United States. 
International comparisons of policy 
strategies 
Biotechnological research and development is cur-
rently concentrated, although not limited, to three 
main geographic zones: the United States, Japan and 
Europe (including the EFfA countries). Smaller, 
developed countries (e.g. Australia, Canada, Israel) 
also have significant capabilities and many newly 
industrializing countries, particularly South Korea, 
Taiwan, Singapore, Brazil, India, and China, are giv-
ing high priority to biotechnology developments. 
Moreover, the markets for the products of biotechnol-
ogy are geographically world-wide, e.g. recombinant 
vaccines in Indonesia or the Sahel, and are of parti-
cular interest to developing countries. 
Biotechnology is perceived as a strategic sector for 
international competitiveness, especially in the 
United States and Japan, and support by the public 
authorities has manifested itself in various different 
approaches: 
United States 
In order to provide guidelines for the future regula-
tion of biotechnology the Office of Science and 
Technology Policy published principles, in 1990, 
relating to the scope of oversight for the planned 
introduction into the environment of organisms with 
deliberately modified hereditary traits. This initiative 
develops and refines the principles laid down in the 
1986 coordinated framework for the regulation of 
biotechnology. 
In the United States it is estimated that approxi-
mately l 000 fmns are active in biotechnology 
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research and the industrial application of the results 
of this research. Since 1975 more than 200 established 
firms have diversified into biotechnology. 
The United States, because it possesses the world's 
major biotechnology information infrastructure 
involving both databases and specialist software, cur-
rently has the potential of controlling the sources and 
flow of information in biotechnology. Furthermore, 
federal support levels for biotechnology research are 
steadily increasing and in 1991 are estimated to repre-
sent approximately MECU 2 850. The positive cli-
mate for biotechnology is supported through close 
links between industry and universities. This means 
of supporting the diffusion of technological innova-
tion is a characteristic advantage of R&D in the 
United States. 
Japan 
In 1981 MITI identified biotechnology as a key tech-
nology of the future. Under the auspices of MITI 
Japanese companies set up the Bio-industry 
Development Centre in 1983 with the intention of 
assuring cooperation in promoting R&D and com-
mercialization of biotechnology. Furthermore, MITI 
has published guidelines which relate to the indus-
trial application, manufacturing of medicines and the 
agricultural use ofrecombinant DNA technology. 
It is estimated that approximately 300 firms are 
engaged in biotechnology research and more than 
150 of the larger industrial Japanese companies are 
currently enaged in the industrial application of this 
research to biotechnology. 
A solid competitive base is provided by the Japanese 
market which, according to the Japanese Industry 
Development Centre, could grow from USD 1.5 bil-
lion in 1985 to USD 35 billion in 2000. 
Japanese industrial strategy for biotechnology is 
coordinated by MITI with particular emphasis being 
placed on the integration of new process technologies 
into Japan's fermentation and chemical industries. 
The real value of such a strategy is that company 
research into new and important technical areas is sti-
mulated. 
The European Community 
Many of the world's leading pharmaceutical and 
chemical companies which are involved in biotech-
nology are Community based. 
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Key issues of our policy approach in favour of bio-
technology are evidenced by the wide range of Com-
munity research programmes supporting R&D and 
the importance attached to ensuring that the raw 
materials used in biotechnological processes (sugar 
and starch) are available to Community producers at 
world competitive prices. 
Environmental and public health considerations as 
well as the completion of the internal market for bio-
technology products has had the highest priority as 
shown by the type of legislation adopted by the 
Community in this area. 
Furthermore, it is evident from an examination of the 
leading universities and institutes engaged in biotech-
nology R&D, that the intellectual basis for a competi-
tive industrial structure in the Community is strong. 
But databases in the Community are often frag-
mented and not comprehensive. Researchers within 
the Community therefore rely on access to the com-
prehensive databases which exist in the United 
States. Therefore, the Community must support an 
open scientific information infrastructure for biotech-
nology within the Community and world-wide, 
coherent with international developments in bio-
informatics (incLuding databanks, software, and elec-
tronic networks and services); 
Intellectual property 
The economic importance attached to the protection 
of intellectual property in the field of biotechnology 
should not be underestimated since firms will only 
invest in long-term high-risk projects if they can be 
guaranteed adequate protection for the results of their 
research. In this regard it is absolutely necessary that 
industry within the Community benefit from similar 
levels of protection as their international competitors 
and that trade barriers resulting from differing levels 
of protection be avoided. These principles are being 
actively negotiated by the Community in GATT. 
Differences in the length of the period of exclusivity 
granted under existing patent protection legislation, 
notably in the pharmaceuticals sector, adversely 
affects Community industry in companson with its 
international competitors. This lack of a sufficiently 
tight patenting system could have a negative effect 
on investment. Companies take into account the 
patent systems in operation when assessing potential 
investment decisions. If biotechnology patent protec-
tion is weaker in the Community than outside of the 
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Community then the profitability expectations for 
European fmns will be less than for their competi-
tors. 
Industrial research activity is reflected in the number 
of patent applications made to the European Patents 
Office (EPO). Biotechnology is not, of course, a spe-
cific sector of scientific activity but is more the appli-
cation of a range of processes across a range of sec-
tors. This breadth of activity is reflected in the differ-
ent classes of patents which are granted by the EPO. 
Between 1986 and 1988 the average breakdown of 
applications for patents at the EPO, in relation to 
biotechnology, was the following: 38.5% of American 
origin, 31% of European origin and 19.5% of 
Japanese origin. These levels are more easily appre-
ciated when looked at in the overall context (patent 
applications across all technological sectors) where 
we see that between 1984 and 1989 the average level 
of applications lodged of US origin was 26% and of 
Japanese origin was 17.5%. Therefore the level of 
penetration in Europe of US and Japanese patent 
applications in biotechnology is considerably greater 
than the average for all industrial sectors. 
A Community framework for 
biotechnology 
The Community's public authorities are responsible 
for ensuring that the regulatory and industrial frame-
works relating to biotechnology which exist within 
the Community are conducive to the competitive 
development of the industries involved. It is therefore 
the role of the national authorities and, where neces-
sary, Community authorities to address themselves to 
the factors necessary to achieve a single market for 
biotechnology, to achieve a competitive position in 
so far as the protection of intellectual property is con-
cerned, to provide the necessary framework for 
encouraging research and development, and to 
ensure protection of human, animal and plant health 
and the environment. The need to achieve these goals 
is recognition of the fact that the completion of the 
internal market in the immediate future is the best 
industrial policy for the competitive development of 
industry. 
In common with other industrial sectors, it is neces-
sary to avoid market fragmentation caused by uni-
lateral actions by Member States in so far as they 
erect new trade barriers within the Community. The 
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importance to industry of having a harmonized and 
transparent approach to regulation is underlined by 
the high investment cost of research in biotech-
nology. 
Community fmns need a strong and competitive 
home market so that they are strong enough to face 
international competition and in order that the Com-
munity itself is interesting for investors. Therefore, in 
order to provide clear and more common rules, both 
for industry and for national legislators, and to fulfil 
the commitments proposed in earlier communica-
tions, the Commission has launched a wide range of 
complementary vertical and horizontal initiatives 
which take into account the objectives of Community 
policies. These initiatives play an important interac-
tive role towards the provision of a stable regulatory 
environment for the industrial development of bio-
technology. 
Completing the internal market for 
biotechnology 
The completion of the internal market for biotech-
nology will mainly depend upon the application of 
two tools at the Community level: the legal frame-
work and the industrial use of standards. 
The regulatory framework 
Not all products derived through biotechnological 
methods will require a specific assessment and/ or 
authorization procedures. Currently the vast majority 
of biotechnology products are produced through 
traditional methods (e.g. cheeses, malt extracts, beers 
and yeasts). As far as new biotechnology products are 
concerned, which involve gene manipulation, each 
product will have to be considered on a case-by-case 
basis and assessed as necessary. 
Those products which do require governmental activ-
ity may be assessed and authorized under the regula-
tory framework for biotechnology which has been 
developed by the Community. This regulatory frame-
work, which is based upon scientific analysis and 
evaluation, covers horizontal (environmental and 
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worker protection) and product legislation. This latter 
is based on the three criteria of safety, quality and 
efficacy, 1 which are also applied when assessing 
whether a product can be authorized for distribution 
on the open market. The horizontal framework 
ensures that all stages of pre-industrial development 
and environmental aspects are covered. 
The approach now applied by the Community, based 
upon the correct and thorough application of the cri-
teria of safety, quality and efficacy, in conjunction 
with relevant horizontal legislation, ensures consu-
mers safety and economic interests and permits the 
protection of human, animal and plant health and of 
the environment. Furthermore, in order to ensure that 
the consumer protection aspect is covered, the impact 
on consumers' information and choice needs to be 
taken into account. 
Recent debate has focused on the introduction of 
broader socio-economic needs in addition to the 
three traditional criteria when assessing biotechnolog-
ically derived products. The debate is ongoing and 
the preoccupations involved differ. To some the con-
cept includes a broader analysis of health and envi-
ronmental aspects, to others it should focus on social 
and/or economic impacts (for example, conse-
quences on agricultural production). The Community 
must, above all, avoid a situation creating uncer-
tainty. As a rule, decisions have to be based upon 
objective assessments using clearly identified criteria. 
Uncertainties about product acceptance and authori-
zation could result in a diversion of investment and 
could act as a disincentive for innovation and tech-
nological development by industry. The Community 
must, however, guarantee the public that the properly 
controlled. The dynamism of the industry and the 
confidence of public opinion depend on the ability 
of the Community to reassure both parties. 
Where a biotechnological product is assessed, the 
three traditional criteria, based on scientific evalua-
tion apply. By their nature, socio-economic aspects 
need to be considered in a different way. It is not the 
intention to have another systematic assessment in 
addition to the three criteria. The Commission will 
normally follow scientific advice. The Commission 
reserves the right, however, to take a different view in 
the light of its general obligation to take into account 
other Community policies and objectives. This might, 
in exceptional cases, lead to requirements for further 
information. It might equally, in exceptional cases, 
lead the Commission to propose that other policies 
be modified in the light of biotechnological develop-
ments. 
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Standards 
Following the principles of subsidiarity and Com-
munity policy on the use of standardization the Com-
mission considers that it is appropriate to mobilize 
the considerable technical expertise available in 
industry to support the targets of the legislation 
already adopted at Community level. 
The use of standards complements and fulfils the 
regulatory framework and accords with both the poli-
cies expressed in the White Paper on the internal 
market and with the principle of subsidiarity. This 
was recognized in the conclusions of the Council 
meeting on 16 July 1984, which pointed out that 
European standardization not only helps to create a 
standard technical environment but also improves 
competitiveness, on both Community and external 
markets, especially in new technologies. The Council 
has established as a general principle that standards 
should be used in support of the legislative pro-
gramme. Such support can make a significant contri-
bution to the development of biotechnology. 
The Commission has noted that, as in the United 
States and Japan, standardization projects have been 
launched in the Member States in a variety of fields, 
but without following a consistent approach. This 
lack of a consistent approach results in increased 
costs to industry and it would, therefore, be more 
beneficial for industry if standardization were to be 
coordinated at a European level. 
Since biotechnology is beginning to find its way into 
industrial applications, priority should be given to 
standardization of those industrial aspects which sup-
port Community legislation but which are not cov-
ered by it in order to make the most of the results of 
research undertaken and the experience gained to 
date. Furthermore, in order that high levels of safety 
may be guaranteed, the maximum use should be 
made of quality assurance and certification proce-
dures within the global approach to certification and 
testing. 
In industrial areas other than biotechnology, the 
regulatory approach complements the self-regulatory 
activities of industry. In the different issues raised by 
biotechnology, however, industry has an interest in 
the legislator indicating from the beginning the scope 
1 It should be noted that these three criteria are nowadays 
considered to include impact on nature and safety for the 
environment. 
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and orientations for standardization in order that 
confusion is avoided. 
Protection of intellectual property 
In recognition of the need to ensure that the Com-
munity's industries and agricultural producers are in 
a position to be competitive at the international level, 
the Commission has proposed two measures con-
cerning the legal protection of biotechnological 
inventions and Community plant variety rights, both 
of which should go far towards improving the current 
situation: 
• the legal protection of biotechnological inventions 
The fact that differences in the legal protection of 
biotechnological inventions exist even within the 
Member States, and that such differences could 
create barriers to trade and to the creation and proper 
functioning of the internal market, has called for a 
harmonized legislation concerning the legal protec-
tion of biotechnological inventions. The harmoniza-
tion of patent protection in the Commission's propo-
sal for a directive represents an essential element in 
the Community's multi-faceted strategies for biotech-
nology. 
• plant variety rights 
The objective of the Commission proposal for a regu-
lation on Community plant variety rights is to assure 
plant breeders that, through a single decision, they 
may acquire direct and uniform protection through-
out the entire Community rather than with the exist-
ing fragmented approach. 
It is difficult to discuss the form of the final interface 
between these two proposals since they are still being 
discussed in the various Community forums. Never-
theless, the Commission should ensure that its 
approach will be comprehensive and will be coherent 
with international developments in this field. 
The development of harmonized Community legisla-
tion in the protection of biotechnological inventions 
is taking place at a time of rapid technological 
change and of ongoing international negotiations 
and discussions (UPOV, GAIT, the European Patent 
Convention). This conjuncture represents an oppor-
tunity to strengthen and improve the basis for inno-
vation within the Community while simultaneously 
addressing the need for greater international harmon-
ization on issues such as burden of proof, 'grace 
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periods', 'frrst to invent versus first to file', and access 
to deposited strains. 
Research, development and 
innovation 
The Commission recognizes that strengthening the 
scientific and technological base of industry is essen-
tial for the Community's industries to become more 
competitive at international level. The Community's 
principal role is to furnish the necessary dynamism 
and coherence, to contribute to the definition of joint 
projects, to the coordination of the various interests 
involved, to the exchange and diffusion of results 
and to the harmonization of actions lying within its 
competence. The Single European Act, which 
brought research and technological development for 
the frrst time explicitly into the EEC Treaty, has pro-
vided new impetus towards an overall strategy for 
research and competitiveness in the bio-industries. 
The recently adopted third framework programme 
will further develop significant new areas for Com-
munity research activity in biotechnology and other 
aspects of life sciences and technologies, in particular 
through specific programmes on 
biotechnology, 
agricultural and agro-industrial research, 
biomedical and health research, 
life sciences and technologies for developing 
countries. 
The Commission's contribution to biotechnology 
should be reinforced and this should be reflected in 
the next review of the R&D framework programme. 
The long-term strategic objective is to contribute in a 
coherent way to the development of Europe's poten-
tial for understanding and using the properties and 
structure of living matter. Such basic biological 
knowledge is the essential foundation needed for 
applications in agriculture, industry, health (human, 
plant and animal), nutrition, and the environment. 
Sectors which ignore this new knowledge and its 
potential cannot long remain competitive. 
In emphasizing the several programmes relevant to 
biotechnology, the Community recognizes that bio-
technology is much more than the application of 
recombinant DNA technology. Areas such as tissue 
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and single cell culture, receptor biology, and immu-
nology are no less important to industry and, where 
appropriate, are being stimulated and strengthened 
through Community R&D programmes. 
Reference has been made to the particular import-
ance of registration activities in sectors such as phar-
maceuticals and food, the objects of careful regula-
tory oversight for well known reasons. 
The methods of prenormative research, building 
upon elements of earlier and current programmes will 
be expanded; as a contribution to the joint develop-
ment of scientific basic elements for regulations and 
in contact with corresponding international activities. 
Through modem biotechnology, it will be possible to 
increase the speed and precision of product develop-
ment and testing, and hence simultaneously improve 
services, reduce costs and sharpen competitiveness. 
It is essential that the Community activities in bio-
technology and related research stretch beyond the 
laboratory, through development and demonstration, 
to stimulus and support for innovation in industry. In 
this respect the current activities of the Value pro-
gramme are important, in promoting the dissemina-
tion and utilization of the results of scientific and 
technical research, with special consideration to the 
needs of SMEs - vital elements for a dynamic 
development of industrial biotechnology. 
Ethical issues arise in biotechnology (as discussed 
below) and in the biotechnology research pro-
grammes all necessary importance is attributed to the 
ethical implications of such work and to their rel-
evance to industry. In biomedical research too, ethi-
cal issues arise, and a research in biomedical ethics is 
expected to form part of the next programme in this 
area. Within the current programme on human gen-
ome analysis, the ethical, social and legal aspects of 
this work form a significant element; a specific expert 
working group has been constituted, its first meeting 
was held in April 1991. 
Ethics and other issues 
Biotechnology, through its wide ranging implications 
for food, health and the environment, and through 
the new knowledge and technologies it offers, will 
have considerable positive impacts on our way of 
life. It also offers specific new possibilities for infor-
mation and interventions affecting human life, and 
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raising or reinforcing basic ethical issues. For both 
these general and ethical reasons, it attracts consider-
able public interest and debate, som-e of it confused. 
This is important for industry as such confusion can 
adversely influence the whole climate for industrial 
development of biotechnology. 
The questions arising in public debate belong to dis-
tinct categories and debate will continue to be ill-
defined (and for public policy purposes, ineffectual) 
so long as a clear differentiation is not made between 
these issues: 
(i) Ethical considerations relating to human life and 
identity, which may arise (for example) in medical 
practice and counselling, or in research on human 
embryos and the human genome. 
(ii) Other value-laden issues which may be raised by 
biotechnology, including: 
• animal welfare issues concerning, inter alia, novel 
methods to enhance the productivity of agricul-
tural animals and the development of new ani-
mals by biotechnological methods for medical 
research, agricultural or other purposes; 
• issues relating to the limits of intellectual pro-
perty rights (patents, plant breeders' rights) and 
concerning a mixture of economic and ethical 
aspects - e.g. patenting human beings might be 
universally rejected, patenting of modified 
micro-organisms widely accepted. 
(iii) Environmental issues about the potential 
impacts of release of living genetically-modified 
organisms into the environment. There is a Com-
munity framework for the protection of the environ-
ment and it is important that this is implemented. 
Issues relating to protection of health, safety and the 
environment are to be satisfied. 
(iv) Health and safety- related issues, either concern-
ing worker safety vis-a-vis biological agents, or con-
sumer and public safety issues such as are addressed 
by applying the usual criteria of quality, safety and 
efficacy to products of biotechnology. 
(v) Issues related to transparency and information to 
allow for well informed consumer choice. 
(vi) Issues relating to the socio-economic impact (e.g. 
on production and employment) of new biotech-
nology-aided methods of production in agriculture. 
It is essential that a clear distinction be made 
between ethical questions, related mainly to the first 
and partly to the second of the above categories and 
other issues raised by the applications of biotech-
nology. All of these concerns are important and both 
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national and Community policy-makers must ensure 
that legislative and other measures (agricultural, en-
vironmental, consumer protection, research, product 
safety, protection of human rights) respond to the 
concerns expressed. The Commission is aware that its 
responsibilities in this area extend beyond the bor-
ders of the Community. 
On bio-ethical issues, the Community has been ser-
iously involved in the succession of international 
conferences; from the first at Hakone, Japan, in 1985 
to that held in Rome in 1988 (on ethical issues in 
human genome sequencing) and that hosted by the 
Commission in 1989 on environmental ethics. Refer-
ence has been made to ethical elements of research 
programmes in biotechnology and human genome 
analysis (and to the latter's working group on ethical, 
social and legal aspects); similarly the future pro-
gramme of environmental research will include ethi-
cal aspects of environmental policy and manage-
ment. 
The Commission organized in 1988, in conjunction 
with the German Ministry of Research and Tech-
nology, the first European Bioethics Conference on 
human embryos in modern medical and biological 
research. During the conference, the scientific and 
technical aspects relating to this issue were presented 
and discussed by biologists, physicians, sociologists, 
philosophers and theologians, as well as legal experts 
and legislative authorities. A common position was 
reached on basic considerations: rejection of com-
mercial exploitation; protection of genetic informa-
tion; and establishment of multidisciplinary ethical 
committees. 
Following a meeting of Ministers of Research at 
Kronberg in March 1990, the Commission has now 
established a working group on human embryos and 
research, which held its ftrst meeting in Brussels in 
March 1991. In this fteld it is seen as particularly 
important to maintain close contact with the substan-
tial and continuing work of the Council of Europe 
(as it has already done, for example, in the field of 
animal welfare conventions). 
Regarding the other, less directly ethical, issues listed 
above, the Commission has been and remains 
actively involved. Some are treated elsewhere at 
appropriate points in this communication. 
The Commission will continue to carry out social, 
economic and technological assessment studies to 
accompany its policy initiatives and research pro-
grammes in biotechnology, as it has done for many 
years through programmes such as FAST (forecasting 
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and assessment in science and technology), and 
through the work of the European Foundation for the 
Improvement of Living and Working Conditions 
(who have accorded to biotechnology the highest 
priority in their work on social assessment of tech-
nology). 
Actions 
At present the sectors involved do not suffer from 
any structural weakness in terms of R&D, production 
facilities, investment, financial capability, market 
penetration in both Community and world markets. 
However, in order to have the competitive environ-
ment for biotechnology in the Community reinforced 
some problems should be solved: 
insufficient patent protection, 
fragmentation of the Community market, 
the bad image that biotechnology sometimes has 
for both policy-makers and the general public. 
A number of initiatives are required on a broad range 
of fronts if the competitiveness of the industries using 
biotechnological techniques is to be encouraged. Fur-
ther action must be taken in the development of the 
legal framework, the use of standards, the protection 
of intellectual property and financial support for 
research and development. Furthermore, at the 
national and Community level, the ethical questions 
raised by biotechnology must be addressed. 
The legal and regulatory framework 
The Commission intends to ensure that the wide 
range of initiatives relating to biotechnology which 
emanate from the numerous services involved are 
cohesive and complementary. The recent establish-
ment by the Commission of the Biotechnology Coor-
dination Committee, a high level inter-service com-
mittee, underlines the recognition of the need for a 
cohesive approach. 
The problems of ensuring policy coherence between 
different ministries and agencies is no less of a prob-
lem at Member State level than at Community level. 
It is in the interests of the Member States, just as it is 
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necessary at Community level, that channels of com-
munication operate well both within their national 
administrations and to the European institutions. 
The Community has 'horizontal' directives which 
relate specifically to the environment and to the pro-
tection of workers in the workplace. These directives 
have provisions relating to adaptation to technical 
progress; and the Commission will make full use of 
these provisions in order to guarantee that unknown 
risks are assessed at an early stage. There are also 
'vertical' directives which relate specifically to sectors 
and products affected by biotechnology e.g. pharma-
ceuticals. 
The Community endeavours not to create unneces-
sary regulatory burdens to industry. The Commission 
will examine whether existing product legislation is 
appropriate and can be applied as it is, or slightly 
amended, to take into acoount any particular aspect 
related to biotechnology. 
Existing horizontal legislation will continue to safe-
guard stituations not covered by sectoral product 
legislation. 
Biotechnology represents dynamic innovatory tech-
niques for a wide range of industries. Therefore, it 
poses a challenge for legislators who need to be able 
to respond to its rapid development. This means a 
constant assessment of the appropriateness of exist-
ing and proposed legislation. The Community 
should, at the same time, ensure that excessive 
demands are not made on industry, and with conse-
quent cost to the consumer, by unnecessary duplica-
tion of testing procedures relating to product authori-
zation. In this regard the Community will ensure that 
testing and authorization procedures are streamlined 
and that one assessment and notification procedure 
covers all that is required for product authorization. 
The Commission considers that the legal and regula-
tory framework which now exists, or is proposed, is 
adequate to ensure protection of health and the envi-
ronment. It has also identified that further considera-
tion will have to be given to the risk assessment of 
biological agents and to implementing existing Com-
munity legislation on worker protection, health, 
safety and the environment while taking into account 
the state of scientific knowledge and technical pro-
gress. Furthermore, in order to contribute to public 
acceptability and to ensure consumer protection, the 
impact on consumers' information and choice needs 
to be taken into account. The Commission will 
ensure that the Community does not over-regulate 
and that the Community's legislation for biotech-
nology is coherent. 
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Standards 
Europe's standardization bodies, CEN (the European 
Committee for Standardization) and Cenelec, by vir-
tue of their structure, their composition, their com-
mon rules of procedure and their relations with their 
international counterparts ISO and IEC, are in a pos-
ition to drawn up harmonized European technical 
specifications for certain aspects relating to the indus-
trial application of biotechnology, e.g. equipment, 
and codes of good practice on subjects supporting 
Community legislation but which are not covered by 
it. 
The Commission intends to pursue a dialogue with 
CEN with the intention of drawing up a clear and 
precise mandate for CEN's activities in biotech-
nology by identifying those aspects which can be 
most effectively and usefully developed by CEN. 
The initiative and responsibility of industry is crucial 
to the success of the use of standards in biotech-
nology. If the problems relating to the identification 
of harmonized technical standards cannot be 
resolved by CEN then the determination of technical 
standards will fall back to the legislators for inclusion 
in the legal framework. 
Research, development, innovation 
and investment 
The Community must remain attractive to investment 
in biotechnology, not only between Member States 
but also from third countries, since direct investment 
is an invigorating competitive element by which tech-
nical know-how and industrial expertise are 
exchanged and international economic integration 
put on a broader basis. An integrated approach is 
imperative so that the Community is attractive from 
the point of view of R&D production and manufac-
ture, and marketing. 
Certain Member States of the Community, as well as 
some third countries, have recognized the future 
importance of biotechnology to economic competi-
tiveness and have identified varying strategies to real-
ize this goal. Current Community support for R&D is 
very limited when compared with the level of support 
provided by the Member States on an individual 
basis or, indeed, with the level of federal support in 
the United States. Within the Community only Ger-
many, France, the Netherlands and the UK, out of 15 
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countries surveyed by the OECD, had endeavoured 
to achieve vertical/lateral coordination of R&D poli-
cies and programmes in biotechnology. 
The Commission will continue the progressive 
development and implementation of a policy for 
R&D in biotechnology which is relevant to the future 
needs of industry, strengthening the scientific base 
and infrastructure in consultation with Member 
States, and with effective coordination between the 
programmes required at Community level, and 
national programmes. 
There is a need for biotechnology in the context of 
large integrated projects, addressing targets of stra-
tegic importance to the Community, and requiring 
contributions from two or more specific research pro-
grammes. Examples could be found in decentralized 
networks of laboratories, collaborating in applying 
the methods of molecular biology and genetic engi-
neering to agriculture; on the advanced use of bio-
technology for biomass energy, through integrated 
projects including high value eo-products, or on 
research to provide the scientific and technical back-
ground for modifying the protocols of various classes 
of drugs, such as cardiovascular. 
The wider international dimension demands new res-
ponses and the Commission is exploring appropriate 
mechanisms for scientific collaboration with other 
countries, focusing on topics such as biotechnology 
information infrastructure, and prenormative research 
in biotechnology. Of importance in this respect are 
existing forams such as the EC-US Task Force for 
Biotechnology Research, the broader EC-US Joint 
Consultative Group on Science and Technology, the 
EC-US High Technology Group and Permanent 
Technical Working Group on Biotechnology and the 
Environment. 
Care will be taken to ensure that State expenditure 
contributes to the competitiveness of the industries 
affected and does not become a mechanism inhibi-
ting competitiveness. Therefore, financial support by 
public authorities must continue to be rigorously 
examined and controlled. 
With the exception of pre-competitive R&D, the 
industrial strategy of Community firms has failed to 
take sufficient account of the Community dimension 
and long-term prospects. Opportunities for coopera-
tion with Community and international partners have 
not been sufficiently exploited. As regards innovation 
and production, European frrms have failed to take 
full advantage of the opportunities for cooperation 
created by the major Community technology pro-
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grammes and have not put long-term global strategies 
in place early enough. In this context we should con-
sider whether R&D policy has not been too limited to 
the precompetitive area. It has, however, been Com-
mission policy up to now to leave near-market 
research to the companies themselves so as to main-
tain the incentive for them to compete through inno-
vation. 
The Commission through its general policies -
above all for completion of the internal market -
seeks to promote innovation and investment in bio-
technology and will, in addition, expand in future 
such initiatives as the Value programme, and stimuli 
to innovation such as the Sprint activity. The Venture 
Consort action is also particularly relevant in this 
context. 
Through these and other initiatives, in conjunction 
with the concertation action of the Bridge pro-
gramme, the Commission is developing an approach 
to stimulate the formation and growth of small com-
panies in biotechnology. 
Intellectual property 
Questions of ensuring adequate protection for bio-
technological inventions within the Community are 
being addressed. The recently proposed directives on 
the legal protection of biotechnological inventions 
and Community plant variety rights represent essen-
tial measures in this direction. Nevertheless, a num-
ber of the provisions contained within the legal 
framework laid down by the European Patent Con-
vention (for example, the exclusion from patent pro-
tection of plant and animal varieties) might need to 
be reconsidered for improved adaptation to advances 
in biotechnology. Given the rapidity of progress in 
biotechnology it is clear that certain principles 
retained in the Convention should be adapted if the 
Convention is to accurately reflect the requirements 
of a modem economy as well as developments in sci-
ence and technology. 
The Community's industry currently suffers from dif-
ferences in the length of protection granted under 
existing patent protection legislation in comparison 
with that of its international competitors. It is there-
fore essential that the Community have a strong sys-
tem of patent protection in place if investment in 
biotechnology is to be encouraged. 
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Ethics 
The Commission realizes that it is not possible to 
find general solutions for ethical issues which can be 
applied as a universal rule and that ethical issues 
need to be identified on a case-by-case basis. Recent 
debate has focused on ethical and other aspects of 
human genome analysis, of human embryo research, 
of environmental research, of animal welfare, and of 
intellectual property law. 
It is desirable that the Community have an advisory 
structure on ethics and biotechnology which is capa-
ble of dealing with ethical issues where they arise in 
the course of Community activities. Such a structure 
should permit dialogue to take place where ethical 
issues, which Member States or other interested par-
ties consider require resolution, could be openly dis-
cussed. It would also enable recognized experts from 
relevant groups to participate in guiding the legisla-
tive process. The Commission considers that this 
would be a positive step towards increasing accept-
ance of biotechnology and towards ensuring the 
achievement of the single market for its products. 
The Commission is profiting from, and collaborating 
with, the important work of the Council of Europe in 
this area. 
The Commission considers that through addressing 
explicitly the ethical challenges, it is helping to 
improve the climate of public understanding and 
opinion concerning the responsible development of 
biotechnology; hence facilitating the acceptance of 
its benefits, and ensuring a single market for its prod-
ucts. 
The statistical base 
One of the major problems relating to an accurate 
analysis of the real impact of biotechnology to the 
industrial structure of the bio-industries is the lack of 
information. Reliable biotechnology-specific statistics 
on these new aspects of industrial activity are 
extremely difficult to find for several reasons: the 
manufacture and sales of biotechnologically-derived 
products tend to be integrated with the overall indus-
trial production figures for the sectors concerned; 
many cases involve the development of completely 
new products for new markets for which there is cur-
rently no competition and, therefore, no issue of 
competitiveness. This lack of biotechnology-specific 
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information also makes it difficult to assess the 
impact of Community actions which are directed 
towards biotechnology. It is therefore necessary that 
the Community compile a statistical base on the 
industries and products relating to biotechnology in 
order that accurate and useful analyses may be con-
ducted. 
Conclusions and 
recommendations 
The Community will continue to promote the benefi-
cial application of biotechnology while ensuring 
safety for man and the environment. In doing so it 
will avoid creating undue burdens for industry. 
The legislative framework 
Within the overall goals of ensuring adequate protec-
tion of health and the environment, environmental 
and health legislation has been adopted at Com-
munity level. This should be implemented as a matter 
of urgency. 
The Commission will continue to ensure a coherent 
regulatory approach and an efficient and simplified 
interaction between sectoral and horizontal legisla-
tion. 
New biotechnology products involving gene manipu-
lation may need to be considered and assessed. The 
Commission foresees, therefore, that in the future a 
number of biotechnology products, will have to be 
regulated under Community existing sectoral legisla-
tion. The Commission will only do so where a 
thorough case-by-case examination in the light of 
characteristics inherent to specific biotechnological 
products or processes indicates that this is necessary. 
Sectoral legislation may require adaptation to tech-
nical progress and the progress of scientific know-
ledge in order to deal with advances in biotech-
nology. Review of existing legislation will be ensured 
to reflect rapid developments and technical progress. 
In the exceptional cases where legislation does not 
provide for adaptation to technical progress the Com-
mission will keep this legislation under review. 
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Where a biotechnological product is assessed, the 
three traditional criteria, based on scientific evalua-
tion apply. By their nature, socio-economic aspects 
need to be considered in a different way. It is not the 
intention to have another systematic assessment in 
addition to the three criteria. The Commission will 
normally follow scientific advice. The Commission 
reserves the right, however, to take a different view in 
the light of its general obligation to take account 
other Community policies and objectives. 
Duplication of testing and authorization procedures 
will be avoided. In this regard the Commission will 
ensure that testing and authorization procedures are 
streamlined and that one integrated assessment and 
notification procedure covers all that is required for 
product authorization. 
Adopted Communty legislation in the field of public 
health and the environment will continue to provide 
adequate protection in cases not covered by sectoral 
legislation. 
Measures to enhance 
competitiveness and public 
acceptability 
The Commission proposed that priority be given to 
the following: 
(i) the Community's contribution to research and 
development in the area of biotechnology should be 
reinforced. This will be undertaken in the review of 
the R&D framework programme; 
(ii) the Community will, through its research pro-
grammes, information market policy, and interna-
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tional collaboration, contribute to the development of 
a biotechnology information infrastructure within the 
Community and world-wide (including databanks, 
software, and electronic networks and services); 
(iii) in order that work in the field of standards may 
fully complement the Community's legislative work, 
a clear and precise mandate shall be prepared by the 
Commission's services, in consultation with CEN; 
(iv) Community legislation currently under discus-
sion in the area of intellectual property should be 
adopted, and Community legislation already adopted 
should be transposed into the legislation of the Mem-
ber States, as a matter of urgency in order that the 
Community will have a coordinated approach which 
will strengthen its position in international negotia-
tions; 
(v) statistics specific to biotechnology should be 
compiled in order that statistical monitoring of devel-
opments in the industrial application of biotech-
nology may take place; 
(vi) bilateral and multilateral international contacts 
must be further strengthened. In addition to this the 
Community should pursue, within the context of 
international bilateral working groups, GA TI, the 
OECD, EFfA and, where appropriate, other interna-
tional bodies, the establishment of environmental 
and health objectives and should ensure that these 
are integrated into economic and other policy deci-
sions; 
(vii) to enable ethical issues to be clearly identified 
and discussed, the appropriate advisory structure at 
Community level should be established; 
(viii) the Commission will regularly evaluate the pro-
gress and competitiveness of the biotechnolgy indus-
tries in Europe in order to make sure that the agreed 
framework remains appropriate. Success in this 
regard will, essentially, depend on the strategies 
adopted by the industries concerned. 
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